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Reliable Direct Sources the World Ouer 


FOR 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

DIVI DIVI 
CUTCH 

SUMAC—LEAF & GROUND 

TARA—PODS & POWDER 

OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


v 


U. S. of A. Sales Agents for “'N.C.S.” Brand South African Wattle Extract 
U. S. of A. Sales Agents for “SENS” Brand Powdered Valonea Extract 


The Olson Sales Agency 
Sinport + Export 
369 Lexington Avenue, New York 17, N. Y. 


T 


Cable Address: 2-3733 
“COROSAGE” UEsngton 23734 
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89 Years of continuous 
impr ovement have made Gargoyle 


the most trusted name in leather oils and greases! 





GARGOYLE 


LEATHER OILS AND GREASES 


It started in 1866 with the first harness oil. 
And today, the Gargoyle tradition for making fine 
leather oils and greases has carried right over into 
the jet age. 

The Sulfolines, the Curriers Greases, the Solenes 
and Waterproofing Compounds—all have kept pace 
with scientific progress in the tanning industry. 

These Gargoyle products are just a small part 
of our complete line of leather oils, greases and 
specialties—all made under the most exacting 
standards to assure top quality. 


Take advantage of our products, services and 
technical facilities to improve your operation! 


SOCONY-MOBIL OIL COMPANY, INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y. 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


Fifth Avenue, New 





MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 





Rohm & Haas technical help 
is practical help 


The Rohm & Haas technical representative is a career man in leather-making. 
It is his job to help translate our continuing research into practical results right 
in your plant. So you’ll often see him in work clothes on the tannery floor. 


The leather laboratories and other research divisions of the Rohm & Haas 
Company provide a constant flow of new knowledge and new products to improve 
the leather-making process. The Rohm & Haas technical man is up to the 
minute on these developments. He can help you to put them to work in your plant. 


Whatever your leather problems may be, it 
will pay you to talk them over with your 
Rohm & Haas representative. 


SOME OUTSTANDING ROHM & HAAS LEATHER CHEMICALS ARE 


OROPON—the pioneer enzyme bate, standard of the 

leather industry. = 

TAMOL—the dye assist that made pastel colors practical. 

LEUKANOL—synthetic tan assist responsible for popular ROHM & HASS 
acceptance of white leather. COM PANY 
OROTAN—synthetic tanning material providing in itself a WASHINGTON SQUAR LADELPH 
complete replacement for natural tannins. ae = om 
PRIMAL—leather finishing materials in the form of aqueous 

dispersions of acrylic resins. 


Oropon, TAMOL, LEUKANOL, OROTAN, and PRIMAL are 
trade-marks, Reg. U U.S. Pat. Off. and in principal foreign countries. 





ARKOTAN 


Highly efficient tanning assist adaptable for vege- 
table, chrome, alum and formaldehyde tannages. 


@ Imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


@ Can be used as a mordant with excellent results on calf, 
side and glove leather. 


@ A perfect pre-tannage for shearlings. 


@ Produces a clean, white leather when used in conjunction 
with chrome in the tannage and as a bleach on top. 


Information, samples and demonstration upon request. 


— 


ARKANSAS COMPANY. Inc. 
Newark, 4. J. 


Manufacturers of Industrial Chemicals 
for over 50 years 





MEAD CHESTNUT EXTRACT 


is a superior tanning material, 
made by America’s largest producer 
of vegetable tanning extracts 


Repeated experience has shown: 


A. Chestnut tanned leathers do not oxidize, darken 
on exposure to light, or develop an uneven color 
on aging, as do leathers tanned with many other 
materials, vegetable or synthetic. 


B. Since the tanning system demands acid, the use 
of chestnut, with its plumping acidity, saves you 
money. 


¢€. Mead Chestnut Extract eliminates up to 28% 
of leachhouse losses. 


D. There are no hidden costs. When you use Mead 
Chestnut Extract, no time- and money-consuming 
preparation is required. 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 
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SYNEKTAN 0-230 


A liquid synthetic tannage that equals the qualities 
of vegetable extracts. Replaces Sumac. Used as a 
retan on chrome stock. 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces 
full plump leather. 


SYNEKTAN NCRP 


Specialty syntan, used in combination with chrome 
tannage or in the dye bath for better grain. 


TANASOL NCO 


Syntan in beads, to use with extracts in the tann- 
ing and retanning operations. 


TANASOL PW 


Syntan in beads, to use with NCO for bleaching 
chrome stock and in retanning chrome stock. In 
the dye bath for good level colors. 


FUNGIZYME BATES 


Pancreatic bating salts of standard, controlled 
quality. 


BATE A & AS For sheep skins and sole leather. 


BATE B & BS For furniture leather, side leather and 
calf skins. 


BATE C & CS For goat skins. 

SULPHONATED OILS (Various Bases) 

MONOPOLE OIL (For Finishing) 

EMULSIFIERS AND DETERGENTS (For Good Degreasing) 


Samples and information upon request, 


JACQUES WOLF 


PASSAIC, N. J. 





Plants in: Clifton, N.J., Carlstadt, N.J., Los Angeles, Calif. 
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PANCREATIC BATES 


FILLERS 
\e" SOLE LEATHER FINISHES 
TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


L. H. LINCOLN & SON, INC. 
COUDERSPORT, PENNA. 





TRIO from the 
NEW FALL FASHION SYMPHONY 


Composed by 
THE COLOR BUREAU - Tanners’ Council of America 


* 


GARNET 
CEZANNE BLUE-JAVA 


* 


Fashion experts predict these shades will sound some of the 


most popular fashion notes this Fall. 


Geigy will be glad to match them for you on your leather with 
dyestuffs that perform well in your tannery. Clean, level 
results are assured with harmonious colors for surface dyeing 
or good penetration, as required, on all types of grain or 
sueded leathers. 


Whether the score calls for this colorful trio or any of the 
Fall fashion shades, your Geigy representative will be glad 
to assist as “guest conductor.” 


DIVISION OF GEIGY CHEMICAL CORPORATION 
89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


GEIGY DYESTUFFS zity ie 


BRANCH OFFICES: NEW ENGLAND: NEWTON UPPER FALLS, MASS. « CHARLOTTE, N. C. ¢ CHICAGO * LOS ANGELES 
PHILADELPHIA © PORTLAND, ORE. ¢ TORONTO « IN GREAT BRITAIN: The Geigy Co., Ltd., Manchester 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


MANUFACTURERS: IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DIVI-DIVI 


a VALONIA 
FACTORY: ETC. 


Staten Island, N. Y. 


Representatives: 


Harvey J. Boutin & Son Yocum Faust, Limited 
San Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Hevana, Cuba Mexico City, Mexico 





Pasting white leather on glass at Fred Rueping Leather Company, Fond du Lac, Wisconsin, 


How TANAK® MRX lets you stretch leather — 
and still keep it plump! 


Pasting wet leather on glass or porcelain plates 
to dry will give a tanner more footage—but the 
leather tends to be flat. The addition of TANAK 
MRX to his white formula allows the tanner to 
increase his footage yield, tighten the break and 
still maintain plumpness. 

Working with Cyanamid’s Technical Staff, 
many tanners have found they can up-grade their 
colored leathers, too, decreasing flankiness and 


To make 
leather better 
through 
chemistry...  Sasmuny scleam 
eee laboratory at 
hicago. Perhaps our re- 
search program should in- 


clude your tanning prob- 
lem. Drop us a line. 


tightening break without a reduction in weight 
by adding or substituting MRX in their re-tan 
formulations. 

Such results have led to wide acceptance of 
TANAK MRX in the production of white, colored 
and natural back leathers. 

With chemicals for virtually every tanning 
process, and a modern application laboratory, 
Cyanamid can give you complete service. 


Sisieaet 


AMERICAN Ganamid COMPANY 


LEATHER CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North Americar Cyanamid Limited, Toroniv ond Montreal 





‘lo prevent 


SPOTLAGE 


as partof Ojyeh 


housekeeping practice 


BSM-11 is highly effective in 
controlling the growth of 
microorganisms which digest hide 
substance during processing. 
BSM-11 is a liquid, thus easily 
added to the systems directly 


from the drums. 


It has been demonstrated in many 
tanneries that the synergistic 
combination of bactericides and 
fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance on the most 
effective use of BSM-11 


ie in your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tennessee * Representatives in Most Countries 


(Z1B mcroorcanism CONTROL SPECIALISTS 





AT YOUR SERVICE... 


of specialized experience 
work for you. . . profitably 


® For over half a century, ATLAS has 
ATLAS been a leader in the production of 
Guaranteed OILS Quality Oils for the Tanning Industry, 


© NEATSFOOT OILS through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 


w re raeet OILS research, plus many years of practical 


®@ SPLIT OILS experience in the production of 
© MOELLONS, and many consistently high-quality, guaranteed 
pay Peemnee oils is your assurance of uniformity 
to meet definite specifications. Give 
your leathers the “quality look" 
with ATLAS Oils. 


ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry 142 LOCKWOOD ST. NEWARK 5, N. kL. 


A Name and Symbol 
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RIVER PLATE 


CUSTOMERS 


have Product as well as 
Service Dependability 


A busy corner in the Lab where continuous 
experimentation and product control always 
gre maintained. 


Part of our liquid storage facilities. 


Free flowing Ground or Atomized Powders are . . 
luced to customers’ specification and ship-.) 44 
ped to their tanneries within 24 hours. 


River Plate is always rolling long-distanc 
service to tanneries. 
pers 
5 Always-ample, balanced inventory is on 
hand to meet tanners’ immediate requirements. 


| Also Importers of Raw 
Tanning Materials from 
All Over the World 


THE RIVER PLATE CORPORATION 


Executive Offices: CHRYSLER BUILDING, NEW YORK 17,N. Y 


TANNIN EXTRACT DIVISION 
Sales Office & Plant: 573-589 FERRY ST., NEWARK 5. N. J. 


Subsidiary: THE TANNIN CORPORATION of MASS. Office & Plant: Peabody, Mass. 
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Piet 


Everyone responsible for produc- 
tion and quality of output in tan- 
neries is using Wattle Extract in 
one combination or another. 
Through its excellent affinity for 
the hide collagen and its unique 
properties, WATTLE is the tan- 
ning material at the base of rapid 
tannages. 


The advantages of reduced tan- 
ning time are compelling motives 
for extensive application of this 
unique tannin. 


with African Wattle Extract Mfrs. Asso 
ermaritzburg, Natal, Union of South Afr 


Kenya Wattle Manufacturers Association 


ENA ME.Gab Ee East Africa 





XVI 
es a  ] 
are you worrie @ about your supply of: 


chestnut 
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you should know that 


60 up - to-date factories 


located in the woodiands of France, italy 
and Switzerland con meet your needs 
thanks to their yearly production of over 
2.000.000 bags of pure chestnut extracts 


If you wish 


for your sole leather: Moximum degree of tannin fixation 
Highest yield 
Better firmness and waterproofness 


for your chrome retary uppers, welting, upholstery leathers: Excellent tensile and stitching strength 
together with good suppleness ond colour . 


use the Astringent and Adjusted CHESTNUT EXTRACTS trom the living trees of Western Europe 





DANG MAUL Me LL 
with these HOOKER Sharpeners 


Hooker Sharpeners give you precise control of the alkalinity and 
sulfidity of unhairing solutions. This means better yields of uni- 
form high quality leather, plus savings on beamshop operations. 


SODIUM SULFIDE—Na.S SODIUM SULFHYDRATE—NaSH 
78.1 (sodium hydrosulfide) 
100°C 
Light buff colored solid in flake form. 


Rapidly soluble in water; slightly 
soluble in alcohol; insoluble in ether. 
Also available in solid form. 


ANALYSIS 


Cu, Ni, Cr, Mn, Pb... 1 ppm Max. 
Water of crystallization 35% Min. 


Light lemon colored solid in flake 
form. Completely and rapidly solu- 
ble in water, alcohol and ether. 


ANALYSIS 
70 to 72% 


Na,SO; and NaHCO;. 0.4% Max. 
5 ppm Max. 


Cu, Ni, Cr, Mn, Pb... 1 ppm Max. 
Water of crystallization 28 to 26% 


SHIPPING CONTAINERS 
Steel drums... . 90 and 350 lbs. net 


SHIPPING CONTAINERS 
Lacquer-lined 
steel drums... . 90 and 350 Ibs. net 


Hooker is known as a dependable supplier of Caustic Soda, 
Sodium Sulfide and Sodium Sulfhydrate for tanners. For a 
detailed discussion of the use of these Hooker Chemicals in the 
leather industry, write on your company letterhead for Hooker 
Bulletins Nos. 500, “Hooker Sodium Sulfhydrate’”’ and 503, 
“Studies in Unhairing” by E. R. Theis and M. O. Ricker. 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 
CHICAGO, ILL. NEW YORK, N. Y. 
LOS ANGELES, CALIF. TACOMA, WASH. 


SODIUM TETRASULFIDE * 


CHEMICALS 


SODIUM SULFIDE ® 
CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE 


CHLORINE °* 





BARKEY 


Importing Co. Inc. 


44 EAST 53rd STREET @ NEW YORK 22, N. Y. 


IMPORTERS 


VEGETABLE TANNING EXTRACTS 
AND RAW MATERIALS 


sblt AGENTS FOR UNITED STATES & CANADA 


"ITALIAN CHEST RRT EXTRACTS 


LEDOGA S. p. A. 
MILANO, ITALY 





For all types of leather— 


Stylizing with 
Calco® Dyes 


Caleochrome’ Brown EBL 
Caleochrome Brown RHL Ex. 


For well penetrated medium shades of 
brown on all types of tannage, we recommend 
Calcochrome Brown EBL and Calcochrome 
Brown RHL Ex. 


Both of these versatile browns are well suited 
for producing level dyeings of good light 
fastness on suedes, splits, side, glove 

and garment leathers. 


For further information on these and 
other top-quality dyes for leather, consult your 
Cyanamid Dyestuff representative. 


*Trade-mark 


NORTH AMERICAN CYANAMID LIMITED 
DYESTUFF DEPARTMENT 
MONTREAL AND TORONTO 


AMERICAN Ganamid company 


OYESTUF 
BOUND BR 


F DEPARTM 
Ee 
OOK, New mane 


NEW YORK + cHicago 
a * BOSTON + PHILADELPHIA CHARLOTTE 
: LES + PORTLAND, onecon ‘ 





s . Sa , Raw materials for tanning extracts are brought to us from all 
a = a 3 Sam over the world by ships liketthe “African Moon” of the Farrell 
MYRABOLAM — from India = “gl Lines and our own chartered boats. 
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For nearly a century — since 1869 — The J. S. YOUNG CO. continuously has imported, 
processed and manufactured — in its modern 844-acre Baltimore plant — highest quality 
tanning extracts for the industry. 
They include: 
LOGWOOD © WATTLE BARK © SUMAC © DIVI-DIVI © GAMBIER © QUERBRACHO © MYRABOLAM 
OSAGE ORANGE © CHESTNUT WOOD EXTRACT © FUSTIC © HYPERNIC © TANNIC ACID 
We are also manufacturers of the famous CHEMBARK 


natural tanning extracts for the Chemtan Co, and other 
special products. 


we 3. S. YOUNG CO. 


2701-2733 Boston St., Baltimore 24, Maryland 
Experienced technical advice available on request from Baltimore or from any of our branches. 
Branches: PHILADELPHIA © MILWAUKEE © PATERSON,N.J. © DANVERS, MASS. 


— from France and Italy 





CHEMBARK 


The Leading 
Vegetable Retan Extracts 
for Chrome Tanned Leathers 


Roundness 
Fullness 
Cutting value 


DEVELOPMENT AND INTRODUCTION OF 
BETTER CHEMICALS FOR TANNING 












BAUSCH & LOMB 
“SPECTRONIC 20” 


SPECTROPHOTOMETER 


COLORIMETER 








Diffraction Grating Type 






a Range 375 mmu in the 
violet to 950 mmu in in- 
frared. 


q Band width 20 mmv. 

q Direct reading in trans- 
mission or optical den- 
sity. 


« Plug-in printed elec- 
tronic circuit. 










“SPECTRONIC 20", Bausch a ete ee ie te ee 
Lomb. A wide range, compact, versatile, determinations. For 115 volts, 60 cyc., a.c......... 230,00 
direct reading instrument, with high degree of = ~ gene anon hee Voltage 

accuracy, simple to operate, and af remark- MU MIIIMOR,. 5 Sa darbas 0 <tibces<cccccenaes 
















ably low price. 
Effective band width 20 mmu. Provides 
monochromatic light in range from 375 mmu THOMAS 
in the violet to 950 mmu in infrared. Wave- ROTO-CELL wr 









length dial graduated at intervals of 5 mmu. Aliquid-cooled double 

Consisting of diffraction grating mono- coll carsiee See Insbantenbeus lnter- 
chromator with prefocused light source and change within the instrument of a 
fixed slits; phototubes; electronic amplifica- — | mi sample and blank or stand- 
tion system and built-in transformer for a.c. ard into the light path, greatly to 
operation; and meter for direct indication of facilitate preparation of spectral 


transmission and optical density. Three con- transmission or absorption curves. 
trols adjust the wavelength setting, light in- 


tensity and zero, respectively. Results are hie oat nmr cab 10 on acta 
reproducible within 0.5%. paths and covers............ 76.20  9085-C. 


Copy of Bulletin 121 sent upon request. 


ARTHUR H. THOMAS COMPANY 


WEST WASHINGTON SQUARE PHILADELPHIA 5, PA. 
Teletype Services: Western Union WUX and Bell System PH-72 
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BUREAU OF EMPLOYMENT 


Herp Wanrtep: Calf Finisher, large New England tannery requires 
experienced calf finisher to formulate and develop finishes for quality calf. 
Must be able to make aniline and pigmented type finishes. Liberal paid 
benefits. Write, state age, experience and salary desired, to Box LF259, Dr. 
Fred O’Flaherty, American Leather Chemists Association, University of 
Cincinnati, Cincinnati 21, Ohio. 


Unhairing of Hides and Skins by Amylase Preparations 


By Tueone C. Corpon 


Eastern Regional Research Laboratory* 
Philadelphia 18, Pennsylvania 


The use of enzymes for unhairing hides and skins dates back to antiquity, 
for the bacteria that are active in the old-time sweating process accomplish 
their action by means of the enzymes which they elaborate. Isolated enzymes 
were first used successfully by Otto Rohm in 19104 when he found that the 
use of pancreatic enzymes for bating could be extended to unhairing if the 
skins were first swollen in an alakli solution such as soda, ammonia, or borax 
and neutralized with sodium bicarbonate. 


Since this original work of Réhm’s numerous attempts have been made to 
utilize plant, animal, and microbial enzymes for unhairing hides and skins. 
Green * has recently reviewed the literature including the patent literature, 
and, according to him, a mold enzyme process is now in use in Germany for 
the manufacture of glacé kid. This is the only instance of the commercial 
use of isolated enzymes that has been noted. Most tanners believe that 
enzymes do not give uniform hair loosening or are difficult to control or are 
too costly. 


In 1953 Burton, Reed and Flint! suggested a novel approach to the un- 
hairing problem. They stated that all fibrous protein structures are in close 
association with mucoids; thus such material is present in the spaces between 
the corium fibers and especially at the epidermal-corium junction and around 
the hair follicles. They suggested that mucoid material may play an important 
part in the lime yard processes and that soaking back, unhairing and bating 
may, in essence, be the removal of this material. On the basis of this thesis 
they tried what they termed mucolytic enzymes such as pectinase, diastase 
and pancreatic elastase and found that these enzymes removed the hair 


*A laboratory of the Eastern Utilization Research Branch, Agricultural Research Service, U. S. Depart- 
ment of Agriculture. 
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from fresh calfskin at room temperature in about 3 days. Testicular hyalur- 
onidase was incapable of unhairing fresh calfskin over the pH range of 5.2 
to 7.5. No details are given as to how the experiments were conducted. 
Not long after the paper by Burton, Reed and Flint (loc. cit.) appeared, 
Gillespie ? published a paper in which he described the depilation of sheepskins 
by enzymes from certain fungi. Commercial preparations of papain, trypsin, 
pancreatin, chymotrypsin, pepsin, erepsin, amylase, lipase, malt diastase, 
takadiastase, arazyme N and oropon F were also tried. None of these com- 
mercial preparations showed any activity in the presence or absence of activa- 
tors. The enzymes were applied to the flesh side of the sheepskins in the form 
of a clay paste. It is doubtful if Burton et al. (loc. cit.) used this procedure, 
so their results may not be comparable. Gillespie suggested that the unhairing 
action found by Burton et al. (loc. cit.) was due to the action of contaminating 
bacteria. He stated that pectinases and diastases would not be expected to 
attack the mucoid materials as postulated by Burton et al. (loc. cit.) nor 
would mucolytic enzymes be expected to be present in such preparations. 


EXPERIMENTAL 


Preliminary trials were made with commercial amylase preparations on 
salted hide. The preparations tried are listed in Table I. This salted hide 
was used because it was immediately available although it had been in storage 
: for some time at 35 — 40° F. and was showing hair slip in spots. Only pieces 
that had tight hair were used for testing. Although there were differences in 
the effectiveness of various samples of enzymes, all caused some hair loosening 
and some were very effective, causing the hair to become extemely loose in 
16 hours. It was evident very early that bacterial growth must be prevented 
because bacteria could cause hair loosening and thus invalidate the results. 








TABLE I 
Amylase Preparations Tried as Unhairing Agents 

Enzyme Preparation Source Origin, where known 
Special Diastase 160 Takamine Laboratories 
RT-44 a . Bacterial 
Clarase 300 “3 ” Fungal 
Pancreatin 3 USP - bi Animal 
Rhozyme 51 Rohm and Haas Company — 
Rhozyme DX ” ” ” ” atlas 
Rhozyme Ss ” ” ” ” 
Mylase SA Wallerstein Laboratories Fungal (Aspergillus 

oryzae) 

Enzyme W3F 2 2 wa 
Enzyme 164 - - aaa 


Mylase L-1 st a — 
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Several antiseptics were tried including the usualtoluene. The most effective 
was phenyl mercuric acetate in a concentration of 0.15 gram per liter. Al- 
though sodium chloride precipitates this material, it still maintains sterility 
for at least 3 or 4 days. This antiseptic was used in all tests. 

Since Burton, Reed and Flint (loc. cit.) had used fresh hide, it was deemed 
advisable to try the process on fresh, unsalted hide. A medium weight cow- 
hide was obtained from a slaughterhouse shortly after it was flayed. It was 
washed in a drum for 1 hour, fleshed, cut in strips and quick frozen in a deep 
freeze chest. Strips were removed and thawed as needed. 

When this fresh hide (before or after freezing) was treated with the com- 
mercial amylase preparations there was little or no hair loosening. It was 
soon discovered that pretreatment of fresh hide with sodium chloride solution 
would render it susceptible to action of some diastase preparations and that 
2 to 3 per cent salt was more effective than 5, 10 or 20 per cent. 

The following experiment illustrates the effect of pretreatment with salt. 
Four 1144"’x 3” pieces of fresh, frozen cowhide were thawed and weighed. Each 
piece weighed 30 grams. One piece was placed in 200 ml. of each of the solu- 
tions shown in Table II. All the solutions contained 0.15 gram per liter of 
phenyl mercuric acetate. The solutions and hide pieces were in rectangular 
pint jars, which were placed in a constant temperature oven equipped with a 
device for rotating the jars at 9 - 10 RPM on their long axis. The temperature 
was kept at 38° C. After 24 hours’ incubation the solutions were drained 
from the jars of treatment numbers 1 and 2 (Table II) and a 0.25 per cent 


TABLE II 
Effect of Sodium Chloride on the Unhairing Action of “Special Diastase”’ 


Degree of Hair Loosening* at Hours Incubation 


No. Treatment 24 48 72 
1 Antiseptic 24 hours followed by 0.25% diastase 0 aa +o 
2 2% NaCl 24 hrs. followed by 0.25% diastase 0 +++ +4+4++4 
3 0.25% diastase 0 0 oe 
4 2% NaCl + 0.25% diastase 0 ++ +++ 


*Rated 0 to +++++, where +++++ — hair completely loose. 


diastase preparation* was added. There was little hair loosening except 
where salt was used. Pretreatment with salt was more effective than adding 
it with the enzyme. This may be due to the fact that a certain time is required 
for the salt to act before the enzyme can act. During this time the enzyme 
may be losing activity. In some experiments a slight hair loosening was pro- 
duced simply by washing the hide in the antiseptic solution for several days. 


*The preparation used was ‘Special Diastase 160” sold by the Takamine Laboratories.** It is described 
as a “Unique formulation of various diastases” . . . containing “buffering, activating and stabilizing salts’’. 
**In mentioning trade names the Eastern Utilization Research Branch, United State Department of 


Agriculture does not in any way guarantee the products nor are they recommended in preference to others 
not mentioned. 
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The possibility of a depilatory enzyme being present in the skin is thus sug- 
gested. This point is under investigation. 

Numerous attempts have been made to produce this enzyme unhairing 
without sodium chloride. Activators such as cysteine, sodium sulfite, and 
sodium sulfide, which were used by Gillespie (loc. cit.) were tried but had no 
. effect. Pretreatment with dilute (1-2%) urea was almost as effective as 
| sodium chloride. 

On the theory that the enzyme must penetrate to the site of action from the 
flesh side (as it must in Gillespie’s test), successive layers of corium were 
split off. There was no apparent effect upon the hair loosening by the enzyme 
whether most of the corium had been removed or not. 

The effect of agitation and flexing is shown in Table III. Fresh, frozen 
calfskin was thawed and placed in a 2 per cent sodium chloride solution 
containing 0.15 gram per liter of phenyl mercuric acetate and allowed to 

stand for 2 days. Another piece of fresh, frozen calfskin was taken from the 

. freezer to serve as the unsalted control. One piece of salt-treated and one of 

fresh skin were incubated under the conditions shown in Table III in solutions 
of a 0.25 per cent diastase preparation.* The effects of salt treatment and 
flexing are shown very well by these results. 


TABLE III 


The Effect of Agitation and Flexing on the Unhairing 
Action of “Special Diastase’”* on Calfskin 


Degree of Hair Loosening at Hours Incubation 


24 48 72 
No. Treatment Temp. 24° C. Temp. 24° C. Temp.** 
1 Stationary 
Salt treated 0 0 + 
Not salt treated 0 0 0 
2 Agitated in ‘‘Rotor oven” 
" Salt treated 0 te te 
Not salt treated 0 0 od 
3 Flexed at 88 strokes per min. 
Salt treated + o~ ++4+4+4 
Not salt treated 0 0 0 


*0.25% solution. 


**Since the action was so slow at 24° C., the temperature was increased to 39° in the agitated samples 
and to 27° in the others. 


SUMMARY 


At present it appears that enzymes are unable to penetrate to the hair 
roots without the previous action of sodium chloride, urea or perhaps other 
materials. The function of these substances, is, as yet, not clear, but it appears 
that they dissolve some constituent of the hide which prevents the action 
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of the enzyme. Also, it is not known as yet what enzymes are responsible. 
Commercial amylases are certainly not single enzymes, and it may well be 
that on entirely unsuspected enzyme is responsible for the depilatory action. 
It is hoped that light can be thrown on this question by future work. It has 
been found that some reducing substance, presumably sugar, is produced 
by the action of enzymes on hides. So far we have not been able to demon- 


strate any correlation between this “sugar” release and the looseness of the 
hair. 
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Coefficient of Friction (Static) for Glove Materials 
On An Automobile Steering Wheel 


By J. Jacoss Tancous 


Department of Basic Science in Tanning Research 
Foundation Tanners’ Council Research Laboratory 
University of Cincinnati 


The gripping ability of the hands on the steering wheel of an automobile 
is an important factor concerning with safety in driving. Since many people 
wear gloves for driving, particularly when the weather is cold, the gripping 
ability of leather gloves in comparison to gloves made of other materials is 
an important concern to the public and safety organizations. It is of interest 
to the leather industry in its constant research program to improve its pro- 
ducts. For studying this property, a method for measuring the coefficient of 
friction between the surface of a gloving material and the surface of an actual 
steering wheel was developed. 
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EXPERIMENTAL 


There are many methods of measuring the coefficient of friction but it 
seemed best to design an apparatus where a steering wheel would be used. 
The apparatus as designed is shown in the diagrammatic drawing in Figure 1. 


N—Force Holding Sample Against 
Wheel (Constant) 


F—Force Needed to Move Wheel 
(Variable) 


x—Distance from Perimeter to 
Center of Wheel 


y—Distance from Point of Attach- 
ment of the Weight Suspension 
Arm to the Center of the Wheel. 


FIGURE 1.—Diagram of Apparatus Used for Measuring the Coefficient of Friction 
Between the Surface of a Gloving Material and the Surface of a Steeering 
Wheel. 


It consisted of a modern plastic automobile steering wheel which was mounted 
on a shaft perpendicular to the wheel. The shaft fit horizontally into a long 
metal pipe which was slightly larger in its inside diameter than the shaft so 
that the wheel had a solid support but was free to rotate in either direction. 
Grease was used to lubricate the shaft in the pipe to eliminate friction due 
to the rotation of the shaft itself. To the stand, which supported the wheel a 
frame was fastened so that the sample to be tested, sample holder, and a 5000 
gram weight could be held stationary on top of the steering wheel. The sample 
holder was a block of wood which was grooved similarly to the contour of the 
palm of the hand when gripping the wheel. To further simulate the hand a 
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thin piece of foam rubber was used to line the grooved area so the samples 
would not be fastened directly against the hard wood sample holder. With 
this apparatus, gloves or pieces of leather and other fabrics were evaluated 
for their coefficients of friction. 

In running the test, the sample was tacked to the grooved block, the block 
was placed in the holder space at the top of the wheel and was weighted down 
by the 5000 gram weight; the sample was thus held in place. The wheel was 
the object that was allowed to move and was prompted to do so by the ad- 
dition of weights to an arm attached to the side of the wheel. Weights were 
added carefully, so as not to jar the wheel into motion, until the wheel began 
to move. This total weight was then used in the formula to calculate the 
coefficient of friction. 

The formula used for calculating the coefficient of friction between the 
surface of the sample and the surface of the wheel is represented by the 
following formula, where y is the coefficient of friction (static); F is 


Fy 


Nx 


the force in grams needed to start the wheel into motion; N is the force in 
grams holding the sample against the wheel (includes the 5000 gram weight 
and the weights of the sample and the sample holder); x is the distance in 
centimeters from the perimeter of the wheel to the center of the wheel; and 
y is the distance in centimeters from the point of attachment of the weight 
suspension arm to the center of the wheel. 

The coefficients of friction of a number of gloving materials were tested as 
well as the gripping power of the hands of four individuals, as given in Table 
I. Four to six tests were made and averaged for each result given in the table. 


Discussion OF RESULTS 


The results for the coefficients of friction are given in Table I and show a 
considerable difference between the samples tested. The value for the surface 
of a bare hand was 1.33 in the case of a less resistive hand and 1.57 in the 
case of a more resistive hand. The hand was tested similarly to the samples, 
being held stationary on the top of the wheel, with the 5000 gram weight as 
the force “N”. The value nearest the value for the hand with no glove 
would seem to be the most ideal; therefore a value of 1.+ would indicate 
a satisfactory friction and values less than 1. would be less satisfactory with 
values less than 0.5 constituting a hazard in the safety of driving. 

The values for wool and the fabrics—rayon, cotton and nylon—were 
quite low ranging from 0.30 to 0.44 in their coefficients of friction. This 
indicates that they have little gripping power in contrast to the bare’hands 


y 
‘ 
i 
‘ 
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TABLE I 


Coefficients of Friction (Static) for Glove 


Materials on an Automobile Steering Wheel 


Bare Hand—Subject I 1.57 

Bare Hand—Subject II 1.57 

Bare Hand—Subject III 1.33 

Bare Hand—Subject IV 1.33 
Beige Wool Glove 0.39, 0.41 
Green Wool Glove 0.37, 0.30 
Rayon Glove 0.41, 0.46 
Cotton Glove 0.44, 0.36 
Heavy Nylon Glove 0.44, 0.38 
Sheer Nylon Glove 0.35, 0.31 
Red Kid Gloving Leather 1.30, 1.34 
Inca Copper Kid Gloving Leather 1.41, 1.16, 1.30 
Dip Blue Kid Gloving Leather 1.27, 1.20 
White Kid Gloving Leather 1,18, 1.16 
Cape Gloving Leather 1.24, 1.27 
Cape Glove 1.59, 1.37 
Horse Work Glove 133. £21 
Deer Glove 1.11, 1.11 
Doe Skin Gloving Leather 0.97, 1.01 
Pig Skin Gloving Leather 1.14, 1.14 
Pig Glove—Unworn Area 0.88 

Pig Glove—Worn Palm 0.90 
Sheep (Simulated Pig) Glove 1.12, 1.25, 1.29 
Sheep Glove 1.09, 1.07 
Goat Garment Leather 1.13 
Cape Suede Glove Leather 0.88, 0.92 


Note—Four to six tests were made and averaged for each result expressed above. 


which has a coefficient of friction of over 1. The leather samples tested gave 
values which were much higher than wool and the fabrics tested, particularly 
horse work gloves and kid anid cape skin leathers. The values for these 
leathers ranged from 1.16 to 1.59. Deer, doe, pig, sheep, goat and cape suede 
leather gave slightly lower values than the horse work glove and the kid and 
cape skin leathers but were still superior to the fabrics and wool; the range in 
values was from 0.88 to 1.29. 


SUMMARY 


1. The bare hand on the steering wheel has good gripping power. 


2. Horse work gloves and kid and cape skin leather gloves are good gloves 
for driving since they have gripping abilities comparable to the bare hand 
on the steering wheel, under the conditions of testing, 
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3. Deer, doe, pig, sheep, goat, and cape suede leather gloves have good 
gripping abilities but were not as good as the horse work gloves and the kid 
and cape leather gloves tested. 

4. Wool and the fabrics—cotton, nylon and rayon—had poor gripping 
abilities under the conditions of testing. 


CoNCLUSION 


In conclusion this work indicated that leather gloves have more gripping 
ability and thus should be safer for driving than gloves made of wool and 
other fabrics. 


Received February 10, 1955. 


Protein Constituents of Calfskin Through 
Beamhouse Processes 


By J. Jacoss Tancous 


Department of Basic Science in Tanning Research 
Foundation Tanners’ Council Research Laboratory 
University of Cincinnati 


INTRODUCTION 


The proteins of skin or hide as they are influenced by beamhouse processes 
have been traced by histological and chemical methods to give an insight into 
their general distribution and approximate prevalence. Other than the work 
of Rosenthal! and McLaughlin and Theis? who made attempts at analyzing 
skin or hide, investigators such as Kritzinger*, Roddy and Hermoso‘4, and 
Roddy and Pandit * have based their chemical examination on the proteins 
expressed in the beamhouse liquors rather than those proteins remaining in 
the stock after each operation. 

Roddy *, 7, however, did study the coagulable proteins and elastic tissue 
of skin through process by histological techniques. His findings gave a quali- 
tative understanding as to the location of these proteins and an indication 
as to their change due to process. 

The presence of globular proteins, elastic tissue and other proteins left in 
the skin after the beamhouse processes is important in contributing to the 
character of the final leather. It was shown by Roddy and Hermoso‘ that 
a good removal of coagulable proteins from skin or hide results in leather 
that has a better yield; Roddy? found that elastic tissue becomes unyielding 
and brittle after chrome tanning. 
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Since all of these proteins are important, protein fractionation methods 
were used to determine the quantitative changes occurring in these constitu- 
ents of calfskin from fresh stock through curing, soaking, liming, bating and 
pickling and to show the degree of purification of the leather making sub- 
stance—collagen. The method used for determining the protein constituents 
was that developed by the author® and four fractions were obtained. Hair, 
epidermis, elastic tissue and unextractable globular proteins are reported 
in fraction I; extractable globular proteins composed of entities referred to as 
albumins, globulins and mucoids (coagulable proteins) in fraction I1; collagen 
in fraction III; and non protein nitrogen such as urea or amino acids in 
fraction IV. 


EXPERIMENTAL 


A fresh calf skin was obtained immediately after the animal was flayed. 
Samples of the fresh skin were taken; the skin was then brine cured in a 
saturated salt solution for two days and then stored for one month in a re- 
frigerator at 40° F., no additional salt being put on the skin before storage. 

At the end of one month in storage, the brine cured skin was still soaked 
for 18 hours in distilled water at 70° F., with a float ratio of 4 to 1; the soak 
water was changed at the end of the twelfth hour of soaking. The soaked 
skin was still limed for three days in sodium sulfide (0.25 per cent on soaked 
skin weight) and calcium hydroxide (4 per cent on soaked skin weight), with 
a float ratio of 4to 1. The limed skin was unhaired, fleshed and then bated in 
Oropon C (0.25 per cent on limed skin weight) for 114 hours at 100° F., with 
a float ratio of 8 tol. The skin was pickled in 12.5 per cent sodium chloride 
on the solution basis and 1.5 per cent sulfuric acid on the skin basis, with 
a float ratio of 2 to 1. The bating and pickling operations were carried out 
in a “Launderometer’’; at the end of the two hour pickling period, the agita- 
tion was stopped and the skin stood overnight in the pickling liquor. 

Samples for analysis were taken from seven positions of the skin after each 
operation—control, brine cured-stored one month, soaking, liming, bating 
and pickling. Seven samples, 2 by 2.5 inches, one from each of the seven 
positions, were removed at the finish of each operation; the rest of the skin 
was further processed. Figure I shows the seven sampling positions, four 
positions being along the upper portion of the skin from neck to tail, three 
being along the lower portion of the skin from the front leg to the back leg, 
respectively. Figure I also shows the detail of the specimens in each position. 
A control sample was taken close to the center of each sampling position, 
“A” in Figure I, so that each of the following samples taken could be compared 
directly to the control to avoid areawise variation as much as possible. 
The samples were taken after cure of one month, soaking, liming, bating, and 
pickling in positions “B”, “C”, “D”, “E” and “F”, respectively. These 
samples were held, until analysed, in moisture tight containers in a deep 
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A—Control 

B—Brine Cured-Stored 1 Month 
C—Soak 

D—Lime 

E—Bate 

F—Pickle 


FIGURE 1—Diagram of Sampling of the Calfskin Showing the Seven Sampling Positions 
and the Detail of Each 2x2% Inch Specimen. 


freeze cabinet at O°F. Before being analysed, samples “A”, “B”, and “C” 
were clipped of hair and all samples were fleshed. A complete protein frac- 
tionation was then made in duplicate, each sample being analysed for elastin, 
keratin, epidermis and unextractable globular protein nitrogen, extractable 
globular protein nitrogen, collagen nitrogen, and non protein nitrogen. 


RESULTS 


The results of the fractionation are given in Table I and are reasonable in 
relationship to areawise variation and distribution of the tissues as indicated 
by histological examination of calfskin. The fresh stock showed considerable 
areawise variation of the globular protein nitrogen. Going across the upper 
portion of the skin from the neck area to the butt, the amount of nitrogen 
derived from globular proteins decreased accordingly 15.3, 14.2, 13.5 and 12.4 
per cent. The same was true in the lower portion of the skin where the de- 
crease was 13.9, 12.5 and 11.5 per cent, respectively going from the fore 
flank to the rear flank of the skin. 
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TABLE I 
Fractionation of the Calfskin through Beamhouse Processes 


Position Fresh Cured Soaked Limed Bated Pickled 
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Note.—Each result expressed above is the average of duplicate tests and represents the 
percentage of the total nitrogen of a skin sample that is in a fraction. 
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There was also considerably areawise variation in the residue nitrogen. 
Going along the upper portion of the skin from the neck area to the butt, 
the amount of nitrogen derived from elastin, keratin, epidermis and unex- 
tractable globular proteins increased, 8.9, 11.4, 10.6 and 12.8 per cent. Along 
the lower portion of the skin from the fore flank to the rear flank, the in- 
crease was 11.2, 12.0 and 12.4, respectively. 


There was little areawise variation of collagen and non protein nitrogen. 
The amount of collagen nitrogen was 73.4, 71.8, 74.1, 72.6, 73.2, and 73.8 
per cent of the total nitrogen in the areas tested; non protein nitrogen was 
2.4, 2.6, 1.8, 2.1, 2.3 and 2.3 per cent in the areas tested. 


The noticeable effect of curing compared to fresh skin was the denaturation 
of the globular proteins. They were not extracted from skin residue material, 
particularly the epidermis. Fractions I and II both were affected; fraction 
I containing the elastin, keratin, epidermis and unextractable globular 
protein nitrogen increased from 8.9, 11.4, 10.6, and 12.8 per cent to 13.0, 
15.2, 15.5, and 17.5 per cent, respectively, in the areas tested; fraction II 
containing the extractable globular protein nitrogen decreased from 15.3, 
14.2, 13.5, and 12.4 per cent to 6.6, 8.8, 7.6, and 5.3 per cent, respectively. 
However, if these two fractions are added together, it is seen that the sums 
for the brine cured samples have changed very little over the sums for the 
fresh samples except for a small decrease in positions 2, 3, and 4 and con- 
siderable decrease in the neck position (position 1) which decrease apparently 
was due to a loss of globular proteins. The sums for these four areas in the 
fresh skin are 24.2, 25.6, 24.1, and 25.2 per cent and in the brine cured skin 
are 19.6, 24.0, 23.1, and 22.8, respectively. It is apparent that denaturation 
occurred and the globular proteins were not completely removed from the 
epidermis, the germinating cells, stratum germinatum, in particular. 


It is a known fact that brining can remove some globular proteins and this 
was true for the skin studied. As mentioned above there was an apparent 
loss of globular proteins. The collagen nitrogen increased slightly after the 
curing compared to the collagen nitrogen in fresh skin which further indicates 
a loss of globular proteins. Non protein nitrogen changed very little. 


From these results on brine cured calfskin it can be seen that since the 
collagen nitrogen fractions were 78.6, 73.5, 74.7, and 75.2 per cent of the 
total nitrogen that the tanner buys an impure product in respect to collagen. 
Only about three-fourths of the nitrogen he buys is leather making substance 
and considerable purification of this substance is done in the beamhouse. 


The results of the soaking operation showed some solubilization of the 
denatured globular proteins since the extractable globular protein nitrogen 
values again increased. The globular protein nitrogen results while low are 
not too low considering the fact that the brining and soaking operations re- 
move globular proteins. Since non protein nitrogen decreased slightly as 
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well as the globular protein nitrogen after soaking in comparison to the 
nitrogen values of fresh skin, the residue nitrogen and collagen nitrogen 
naturally have increased. The results show that the leather making collagen 
has been purified slightly by the soaking operation. 


Liming, unhairing and fleshing of the skin produced a very noticeable 
change in the skin proteins. Fraction I decreased from 11.4 per cent in the 
fresh skin to 2.2 per cent in the limed skin, a decrease of 9.2 per cent. This 
decrease obviously represents hair and epidermis. The 2.2 per cent nitrogen 
remaining as residue was observed microscopically to be mainly elastic tissue 
with a very slight residue of debris left in the hair follicles. 


The extractable globular protein fraction was also reduced considerably, 
decreasing from 13.3 per cent in fresh skin to 4.2 per cent in limed skin, a 
decrease of 9.1 per cent. This decrease was partly due to the removal of the 
epidermis which contained denatured globular proteins in the cells and partly 
to the removal of globular proteins from the skin itself. But even after liming 
there were still globular proteins in the skin, representing 4.2 per cent of the 
total nitrogen. 


The proportion of collagen nitrogen increased to 91.9 per cent after liming 
as compared to 73.1 per cent in the fresh skin. A considerable purification 
of the collagen has been accomplished as a result of the liming, unhairing 
and fleshing operation. Non protein nitrogen did not change asa result of liming. 


Bating with a quarter of a per cent Oropon C resulted in further purifica- 
tion of the collagen. A significant amount of the globular proteins was re- 
moved, decreasing from 4.2 per cent in the limed skin to 1.9 per cent after 
bating. The residue of elastin and hair pocket debris was still present after 
bating and non protein nitrogen did not change. Because of the removal of 
globular proteins, the collagen nitrogen increased from 91.9 to 93.9 per cent 
of the total nitrogen. 


Pickling produced still more purification of the collagen; the collagen 
nitrogen increased from 93.9 to 94.3 per cent. The elastin and hair pocket 
debris nitrogen and non protein nitrogen changed very little. The extractable 
globular protein nitrogen decreased from 1.9 per cent after bating to 1.5 
per cent after pickling. However, it is noted that after pickling the skin was 
still not pure collagen but contained residual elastic tissue, hair pocket debris, 
globular proteins and non protein nitrogen to the extent of 5.7 percent of the 
total nitrogen. This undoubtedly has an influence on the character of the 
leather which could be produced. It is not certain that it is desirable to en- 
tirely purify the collagen. 


Discussion 


Since use of the procedure has resulted in further knowledge, a classifica- 
tion and discussion of the proteins involved seems appropriate at this time. 
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Although this classification may disagree with work by previous investigators, 
it must be remembered that the method used is not the conventional method 
of the biochemists, that is, salt extraction, acid precipitations, etc. The method 
involves no salt, except that normally in the skin, and the absence of this salt 
may make the globular proteins behave differently than their conventional 
behavior in the acid solution. 


Fraction I is the residue obtained after the sample is digested for one hour 
in 0.1 per cent hydrochloric acid at 85°C. This residue contains elastic tissue, 
epidermis, hair and unextractable globular proteins. 


Elastic tissue is that fibrous material which natively is light yellow in color 
and stains with Weigert’s elastic tissue stain. It is located predominently 
in the epidermal area of the skin, with only a small amount in the corium area. 
It is also located in the arteries of the blood vessel system. This material, 
including the arteries, was identified microscopically in the residue. 


This elastic tissue was seen in the residue after each process—fresh, cure, 
soak, lime, bate and pickle. This is in accordance with the work of Roddy 
and O’Flaherty 7 who used Weigert’s elastic tissue stain to study elastic tissue 
and showed that in fresh calfskin it is located in the epidermal area as a fine 
fibrous network surrounding the hair pockets, in all arteries larger than capil- 
laries, scattered throughout the corium as isolated fibers and intermingled 
with the subcutaneous adipose tissue (flesh). Through process these fibers 
can be stretched or swelled, and broken from their points of attachment but 
are not removed from the skin. Hollander® also reported the presence of 
elastic tissue in skin after bating with proteolytic enzymes. 


Epidermis is the covering of the skin and consists of four cellular layers, 
the corneum, lucidum, granulosum and germinativum. It also invaginates into 
the skin forming the hair pocket lining. This material was identified micro- 
scopically in the residue. The globular proteins of the epidermis, however, 
particularly those of the germinating layer were extracted, by the procedure, 
in part at least. Evidence of this is supported by the fact that fresh epidermis, 
that was not defatted with alcohol and acetone, prepared by Beuchler and 
Lollar ! was tested and about 30 per cent of the total epidermis nitrogen was 
extracted by the procedure and was precipitated in the globular protein 
fraction with the 3 per cent trichloracetic acid. 


Hair or keratin is that fibrous material growing from the epidermal lined 
hair follicles. This material was identified microscopically in the residue. 


That these materials, elastic tissue, epidermis, and hair are solubilized 
very slowly by dilute hydrochloric acid solution, specifically 0.05 N hydro- 
chloric acid, was substantiated by the work of Stubbings!'. He also used the 
hydrochloric acid digestion to isolate these materials. 
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Unextractable globular proteins are those quantities of albumins, globulins 
and mucoids remaining with the elastic tissue, in the cellular components 
and in the blood vessels. It is thought by the author that almost complete 
extraction of these globular proteins occurs when fresh skin is used. It should 
be made clear at this point that, in this technique, the skin was never allowed 
to dry out thus avoiding denaturation due to drying. The samples were pre- 
served only a few days in a deep freeze unit, a minimum time necessary to 
keep them until they could be fractionated. They were sectioned on a freeze 
ing microtome to avoid the drying necessary to grind them in a mill. Becaus- 
of this treatment, it was thought that little denaturation occurred. Buechler 
and Lollar!°® found that they could remove the epidermis by hot water after 
fast freezing hide samples. This would indicate that little denaturation 
occurs, because when denaturation does occur, which is the case with salt 


curing or drying of hide, the epidermis cannot be removed from the hide with 
hot water. 


Analysis of cured stock showed that denaturation of the globular proteins 
makes them less extractable by the procedure and therefore they remain 
with the elastic tissue, epidermis and hair fraction, more specifically with the 
germinating layer of the epidermis. 


Fraction II contains the extractable globular proteins, those albumins, globu- 
lins, and mucoids that are in the solution after the elastin, epidermis and hair 
are filtered off on glass wool. These proteins are separated from solubilized 


collagen and non protein nitrogen by precipitation with 3 per cent trichlor- 
acetic acid at 85°C. 


The globular protein fractions obtained were much greater than those 
obtained by previous investigators. The reason why previous methods 
failed to give such results occurred because of the inability to completely 
remove the globular proteins by the extraction techniques employed. The 
results are not unreasonable considering the results Roddy ®* obtained with 
histological techniques. He used a 1 per cent water solution of Gentian 
Violet to study coagulable proteins and found that in fresh skin in the epider- 
mal area, from the base of the hair roots to the grain surface, there is a con- 
centrated deposition of albumin and globulin, associated particularly with 
the germinating cells and the erector pili muscles. In the corium the concen- 
tration is far less and these proteins are located in the interfibrillary spaces 
in conjunction with the fibroblasts in their reticular networks; they are also 
filmed over the collagen fibers. He found that there was a considerable 
removal of these coagulable proteins by beamhouse processes but even after 
liming and bating there are some left in the epidermal area of the skin. 


Fraction III contains the collagen, that fibrous tissue that is solubilized 
to gelatin by the 0.1 per cent hydrochloric acid in one hour at 85°C. and is 
precipitable along with the extractable globular proteins with 30 per cent 
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trichloracetic acid using bentonite to adsorb the precipitate. Since extractable 
globular proteins are found in Fraction II, collagen can be determined by 
difference. 

That this collagen determination is correct has been substantiated by work 
done by the author !? on many steer hides using the fractionation procedure 
and by Deasy '3 using the hydroxyproline procedure for determining collagen 
on many steer hides. The two procedures were proven statistically to give 
the same results for collagen. 

Fraction IV contains the non protein nitrogen which proved to be a very 
small portion of the skin. It is that nitrogen remaining after the total proteins 
are precipitated and could consist of amino acids, urea and other nitrogen 
containing molecules, the building blocks or the waste products of the pro- 
teins. 


SUMMARY 


1. The pretanning operations reduce the elastin-hair-epidermis fraction 
of calf skin materially. 

2. The extractable globular protein nitrogen is also reduced to a small 
portion of the total nitrogen by the pretanning operations. 

3. The non protein nitrogen of the skin changed very little as the result 
of processing. 

4. The purification of collagen was considerable in the pretanning opera- 
tions. On the calfskin tested the proportion of collagen nitrogen increased 
from an average of 73.1 per cent to 94.3 per cent. 

5. In conclusion it has been shown that processing made considerable 
change in the protein picture of the calfskin studied and that the fractiona- 
tion technique has been found to be applicable to the study of protein con- 
stituents of skin or hide. 
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Factors Affecting the Brine-Curing of Calfskins 
By E. J. Srranpine and F. G. Connick 


Research Laboratories 
Swift & Company 
Chicago, Iil. 


I. INTRODUCTION 


The primary objective of curing calfskins is to preserve the inherent de- 
sirable characteristics of the skins until they can be manufactured into their 
ultimate end product. In the case of skins going to the tannery, curing 
involves preserving the collagenous portions of the skin so that the tanner 
may produce a durable yet artistic piece of leather. Most calfskins are cured 
by green salting. Brining of calfskins has not been practiced generally due 
possibly to a failure to solve some of the problems involved and to a lack of 
information relative to the weight changes during brining. 

Brine-curing not only preserves the skin, but removes moisture, blood 
and certain non-leather forming proteins. The loss of these substances from 
the skin usually exceeds the gain in weight due to salt absorption, thus re- 
sulting in a net loss in weight, known as the curing shrink. However, the 
amount of the shrink and in some cases the gain, is affected by a number of 
factors, which will be discussed in this paper. It will become apparent that 
the changes during the brining of calfskins are quite dissimilar from those oc- 
curring during the brining of hides. 


Il. LrreRATURE 


Several researchers (DeBeukelaer and Strandine, 1944, Strandine, et al 
1944, Kritzinger 1951) have investigated the brine curing of cattle hides, but 
very little work has been reported on the use of this method of preservation 
for calfskins. Stuart and Frey (1934) investigated the effect of various 
additives to brine as well as the effect of pH of the brines on the bacteriostatic 
and fungistatic efficiency of the cure. Dempsey et al (1942) reported that 
brining was a better method than green-salting for curing calfskins. Vourloud 
and Desjours (1952) reported that various additives to salt had little benefit 
on the preservation of calfskins. 


III. MetHops AND PROCEDURE 


In all tests, freshly flayed calfskins were hand-fleshed, the hair clipped, and 
the skin cut into squares. Usually the whole area of the skin was used except 
for the shoulder, neck, flanks and shanks. The calfskin pieces were brined at 
room temperature (70-75 °F.) in brines with a weight ratio of 4 parts of brine 
to 1 part of skin. After brining, pieces were centrifuged for a short time or 
blotted to remove surface moisture before weighing. In some tests, pieces 
were analyzed for salt and moisture while the used brines were analyzed for 
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moisture, salt, pH and extracted protein, both total and coagulable. The pH 
of brining solutions was not adjusted except in a few controlled experiments, 
but varied from 7.0 to 7.8 at the start of an experiment and from 6.2 to 6.9 
at the end of an experiment. 


IV. REsuLtts AND OBSERVATIONS 


1. Effect of the length of the brining period. 
The average results of brining a light calfskin shown in Figure No. 1, 
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FIGURE 1.—Effect of time on the weight changes and salt absorption of a light calfskin 
brined in saturated brine. 
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indicate that during the first hours of brining there is a rapid loss in weight 
by the calfskin followed by a gradual increase in weight. After a period of 
time (about 10-24 hours) the brined calfskin equals its own green weight and 
with continued brining shows a gain in weight in excess of its green weight. 
Chemical analyses (Table I) show that these changes are due to an initial 


TABLE I 


Analysis of Brined Pieces of Light Calfskin (7 Lbs.) after Various 
Periods of Brining 


% Na Cl % of 
% H2O % Na Cl Brine Saturation 

O Hour 67.8 0.8 1.2 4.5 
ee. . 57 .6 8.5 12.8 48.4 
2 53.2 11.4 17 .6 66.6 
_ Ls 14.2 21.7 82.2 
ik 51.2 15.3 23.0 87.1 
aie 48 .2 16.4 25.4 96.2 
o> 49.0 17.3 26.1 98 .8 
= 51.9 18.2 25.9 98.1 


moisture loss from the skin followed by salt absorption and later by absorption 
of both salt and water. Prolonged brining results in increased hydration and 
plumping of the calfskins which is reflected in lower shrink figures, a fact 
which has not been recognized heretofore. 


2. Effect of weight of the skin or the age of the collagen. 


The average change in weight of different calfskins and hides as a function 
of length of brining is shown in Table 2 and Figures 2 and 3. Figure 2 shows 





TABLE 2 
Average Weight Changes in Pieces of Skins or Hides after Brining 

Length Light Calf Heavy Calf 

of Slunk Skin Skin Skin Kipskin Cow Hide Steer Hide 
Brining 3%-5 lbs. 6-9 Ibs. 12-15 Ibs. 18 Ibs. 40-50 lbs. 65-80 Ibs. 
1 Hour —11.4% —10.9% —6.0% —5.9% —7.5% 
2 Hours — 6.7 —10.8 — 8.6 —10.5 — 8.7 
Sia — 3.1 —11.3 — 9.7 —13.0 —12.4 — 6.6% 
qo — 0.9 —10.2 —10.9 —12.3 —11.6 
5 : + 8.0 — 9.0 —12.0 —15.6 —12.7 — 7.7 
oe + 8.2 — 8.9 —11.3 —15.7 
pis? +12.2 — 5.0 —- —14.2 
2.3? +12.9 
1 Day +19.3 + 0.3 — 9.2 —14.2 —20.5 —19.5 
2 Days +29 .3 — 4.5 —11.7 —19.8 —19.8 
se +30.6 — 2.5 —18.5 —19.0 
oa —- +10.7 — 0.3 — 8.1 —15.0 
maar +33 .3 +11.9 + 0.7 — 6.7 —13.0 
6.47 +33.6 +15.9 + 2.3 — 1.3 —14.7 —16.3 
a3)" +20.5 + 0.3 —13.3 ae 
8 ac 
m4 + 5.1 +12.9 
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FIGURE 2,—Effect of the age of the animal or the skin on the weight changes of the skin 
during brining in saturated brine. 


the hourly weight changes during the first two days of brining whereas 
Figure 3 shows the daily weight changes for a whole week of brining. 

Examination of Figures 2 and 3 demonstrates that the rate of loss or gain 
in weight during brining varies according to the weight of the skins. In 
general, thin light skins are associated with young animals while thicker 
heavier skins and hides come from older animals. Thus the different weight 
changes may be related to the thickness of the skin or to the age of the collagen. 
A slunk skin or very light calfskin loses weight very rapidly but quickly 
regains its weight so that within four or five hours it may show a gain over 
its green weight, whereas a kipskin weighing about 18 lbs. loses weight slowly, 
showing the greatest shrink after 5 to 6 hours of brining and only slowly 
regaining some weight with continued brining. After a week of brining it 
shows a slight gain over its green weight. In comparison, a heavy steer hide 
will show its maximum shrink after 24 to 48 hours brining, will slowly pick 
up a little weight with continued brining but still will show a shrink of 15- 
16% after a week of brining. The type of weight-change obtained during 
brining varies with the kind of skin being brined. 

Experiments were conducted to determine if the thickness or the age of 
the skin were the factor responsible for this brining difference. In the first 
test a piece of steerhide was split parallel to the grain so that the two pieces 
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slunk ski 


TIME IN DAYS 
FIGURE 3.—Same as Figure 2 except brining period prolonged. 


were about as thick as a calfskin. These were brined and the weight changes 
recorded. Although both pieces were the same thickness, the two halves had 
different weight changes during brining. The upper half of the steerhide 
(Figure 4) had a weight change pattern similar to the whole steerhide while 
that of the lower half was like that of a calfskin. During growth a calfskin 
changes into a hide by the addition of collagen fibers to the internal or flesh 
side of the skin. Thus the flesh side of a hide has the youngest collagen and 





LEATHER CHEMISTS ASSOCIATION 


lower half 


a -—<—oon- 9 
a 
o-— 
- 


* 


+ 


> 


IN WEIGHT 
Mm & OD @ 


oO 


upper half. —-—" 


_——_ 


uJ 
O-2 
7 
<-4 
a 
VU -6 
2 


% 


x 
whole hi 


48 T2 
TIME IN HOURS 


FIGURE 4.—Weight changes during brining in a piece of whole steer hide and in pieces 
split parallel to the grain surfaces. 

should be most similar to the collagen in a young calfskin. The results in this 
test as well as the next test lend evidence to the hypothesis that it is the age 
of the collagen and not the thickness of the skin that determines whether 
it will show a gain or loss on prolonged brining. 

In another test, pieces of steerhide were split parallel to the grain into 4 
layers about 1.5 millimeters thick. The results of brining are shown in Figure 
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FIGURE 5.—Weight changes during brining in a piece of steerhide split into 4 layers 
parallel to the grain surface. No. 1 is outside 4th of hide; No. 2 is next to 
outside layer; No. 3 is next to internal layer; and No. 4 is inner flesh layer. 


5 and again indicate that the top hair follicle layer of the hide shows the 
greatest early shrink during brining and the least regain in weight on subse- 
quent brining. The dermal layer (flesh side) shows the greatest gain in weight 
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resembling a calfskin in its response to brining. The layer below the epidermis 
and hair follicle layer, (i. e. the upper part of the dermis) shows the second 
best gain in weight. This may be another region of young collagen added by 
growth of the skin in thickness. 

These differences cannot be attributed to globular proteins since the amount 
of swelling is in inverse proportion to the quantity of globular proteins in 
various layers of the skin. Roddy (1942) and Kritzinger (1949) both demon- 
strate that the epidermis and the layer immediately below the epidermis 
have more globular proteins than the corium. Stubbings & Theis (1950) 
have demonstrated that protein densities in various layers of the skin are 
lowest in the grain and flesh areas of the skin. In general, our results on 
swelling correlate fairly well with these protein densities. However, the layer 
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FIGURE a weight changes in /ight calfskin brined in various concentrations 
of brine. 
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nearest the flesh has the greatest swelling due possibly to the fact that it con- 
tains a higher percentage of young collagen fibers. The swelling may there- 
fore be attributed to the differences in the collagen fibers, young fibers having 
greater hydration properties than older fibers. 


3. Effect of concentration of brine. 


The effect of concentration of brine on the weight changes in light calfskin 
(7% lbs. Av.) and in heavy calfskins (15 % Ibs. Av.) is shown in Table III 
and Figures 6 and 7. 


TABLE 3 
Average Weight Changes in Light and Heavy Calfskins as Affected 
By Concentration of Brine 


In Light Weight Calfskins In Heavy Weight Calfskins 
(7% Ibs. Av.) (153% Ibs. Av.) 
Concentration 


of Brine After 4 Hours After 24 Hours After 4 Hours After 24 Hours 
5% +15.5% +26 .3% + 6.7% +13.1% 
10% + 9.4% +22.1% + 2.2% +10.0% 
15% 9% +16.0% — 2. + 4.6% 
20% 0% +10.1% — 7.7% — See 
26.4% 8% + 4.0% —13.2% — 8.8% 
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FIGURE 7.—Hourly weight changes in heavy calfskins brined in various concentrations 
of brine. 
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When brined in 5 or 10 per cent NaCl solution, both the light and the heavy 
calfskins absorb brine and show a rapid increase in weight. In more con- 
centrated brines the early weight changes are losses while later the weight 
changes reverse to a gain. The more concentrated the brine the more rapid 
is the early shrink in brining and the slower is the regain in weight. 

The degree of salt saturation in the light and heavy calfskins after 24 
hours brining is directly related to the concentration of brine used (Table 4). 


TABLE 4 
Analysis of Brined Calfskins 
Brined Light Calfskins Brined Heavy Calfskins 
Concentration of % of % of 
Brine Used % Na Cl % HeO Saturation % Na Cl % HzO Saturation 

5% 3.7 70.4 18.9 a 66.8 17.7 

10% 7.1 66.7 36.4 6.3 62.7 34.3 
15% 10.5 62.2 54.5 9.4 58 .6 52.2 
20% 12.8 58.2 68 .2 11.9 54.0 68 .3 
26.4% 17.6 51.3 96.9 15.8 47.9 93 .6 


The amount of both total and coagulable nitrogen extracted from light and 
heavy calfskins during 24 hours brining is shown in Table 5. In General, 


TABLE 5 


Nitrogen Extracted from Skins During Brining (Based on Nitrogen 
in Used Brines) 


Light Calfskins Heavy Calfskins 
Concentration 
of Brine Total Ne Coag. Ne Total N, Coag. Ng 
% % % % 

5% 0.0403 0.0042 0.0348 0.0100 

10% 0.0413 0.0139 0.0351 0.0131 
15% 0.0386 0.0141 0.0352 0.0131 
20% 0.0378 0.0132 0.0294 0.0105 
26.4% 0.0262 0.0095 0.0249 0.0081 


the maximum amount of nitrogen was extracted in the 10 per cent and 15 
per cent brine. DeBeukelaer (1944), Kritzinger (1948) and Roddy (1942) 
have demonstrated that the maximum amount of protein is extracted from 
brined hides with 10 per cent brine. In our tests on calfskins the maximum 
nitrogen extraction occurred in brines between 10 and 15 per cent NaCl con- 
centration. This may be due to differences between calf and steerhides with 
respect to the proportions of albumins, globulins, mucins, and other globular 
proteins. 

More nitrogen was extracted from the light weight calfskins and is probably 
due to the fact that younger skins contain more soluble globular proteins. 


eS rere a ere = 
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McLaughlin and Theis (1924) demonstrated that calfskins contained 5.1 
per cent albumen and globulins while steerhides had 1.9 per cent. 


4. Effect of the ratio of brine to skin weight. 


Pieces of light and heavy calfskins were clipped and then brined in saturated 
brine, the ratio of the weight of brine to skin being 2:1, 4:1 and 8:1. The 
effect of not clipping the hair was also investigated. Weight changes were 
recorded and are shown in Table 6 and in Figure 8. 





TABLE 6 
Effect of the Ratio of Weight of Brine to Skin on the Shrink of Brined Calfskins 
Ratio Av. Shrink in Light Calfskins Av. Shrink in Heavy Calfskins 
of (7% Ibs.) (13% Ibs.) 
Hair Brine - s — mi oa — 
Clipped to Skin After 4 Hours After 24 Hours After 4 Hours After 24 Hours 
% % % % 
Yes 2:1 — 7.9% + 4.6% —11.6% — 6.1% 
Yes 4:1 — 94 + 5.1 —12.8 — 6.5 
Yes 8:1 —11.7% + 6.3% —13.8 — 7.2 
No 4:1 — 3.6% +14.4 —10.7 — 3.3 


+16 
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FIGURE 8.—Effect of hair and the ratio of brine to skin weight on the weight changes of 
brined light and heavy calfskins. 
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In light calfskins the shrinks after 4 hours brining as well as the gains 
after 24 hours brining were greater in the 8:1 brine ratio than in either the 
4:1 or 2:1 ratios. The piece with unclipped hair did not shrink as much after 
4 hours brining and showed a greater gain after 24 hours brining, due no 
doubt to the hair absorbing large quantities of brine. 


In the case of the heavy calfskins, the greatest shrinks were obtained with 
the 8:1 ratio of brine to skin weight. The pieces with hair did not show as 
great a shrink after either 4 hours or 24 hours brining. The absorption of 
brine by the hair is a factor which influences the shrink or gain of a calfskin 
during brining and subsequent storage. 


5. Effect of pH of brine. 


In studying the effect of pH, calfskins weighing 10.5 to 11.5 lbs. were clip- 
ped, fleshed, cut into squares and brined in saturated brines in which the 
pH was adjusted with HCl or NaOH. The pH was tested and re-adjusted 
repeatedly during the first 4 hours of brining after which there was very 
little further change in the pH. Brines were adjusted from pH 1 to pH 10. 

Examination of Table 7 and Figure 9 indicates that after 24 hours brining 


TABLE 7 


Effect of pH on Weight Changes, Nitrogen Extraction and Salt Absorption 
of Brined Calfskins (Av. 11 Lbs.) 


Av. % Ne 


Av. % Salt Extracted 
Av. % Shrink Saturation in Brine 
After After After After 

pH 4 Hours 24 Hours 4 Hours 24 Hours Total Coag. 
1 —14.7 —11.2 81.2 97.7 .0126 .0002 
2 —11.1 — 5.2 82.0 93.2 .0127 .0009 
3 —10.2 — 2.7 81.5 95.8 .0145 -0018 
4 — 9.2 — 3.3 80.5 94.6 .0147 .0030 
5 —11.1 — 3.0 82.2 94.8 .0198 .0069 
6 —12.5 — 1.4 81.7 94.5 .0189 .0065 
7 —10.8 — 0.5 81.9 95.2 .0188 .0058 
8 —11.4 + 1.6 83.1 95.5 .0179 .0066 
9 —11.2 + 3.9 78.3 94.0 — --— 
10 — 9.8 + 4.2 81.4 95.5 — — 








the greatest shrinks were obtained with the brines of lowest pH while the alka- 
line brines actually resulted in a gain in weight of the brined skins. The 
amount of moisture in the pieces of calfskin brined at a pH of 1 was less than 
in any of the other brined pieces indicating the greatest dehydration. The 
degree of salt saturation of the pieces brined at pH 1 was the highest of all 
the pieces, but wasonly slightly higher than in the pieces brined at the other pHs. 
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FIGURE 9.—Effect of pH of brine on the weight changes of brined calfskin. 


The maximum amount of nitrogen was extracted by brines adjusted to 
pH 5 while the least was extracted at pH 1 and 2. At these low pH’s some of 
the extractable nitrogen is very probably precipitated in the skin and is 
prevented from being extracted. Curing at low pH’s would undoubtedly 
result in difficulties at the tannery since some of the proteins are irreversibly 
precipitated at these low pH’s. Reduced extraction of protein with brines of 
low pH is supported by Kritzinger (1948A) who found that extracted nitrogen 
was slightly greater at pH 3.05 and was much lower below pH 3.05. 

The swelling of proteins and skins in dilute acids and alkalis as well as the 
dehydrating effect of saturated brines are well known to chemists. In the 
case of our tests with calfskins, greater shrinks were obtained with acid 
brines than with neutral or alkaline brines. 


V. ConcLusIons 


1. Weight changes in calfskins during brining are quite different than those 
in heavy cow’ or,steerhides. 
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2. Calfskins rapidly loose weight during the early brining period and slowly 
regain part of this lost weight. In the case of light calfskins, prolonged 
brining results in gains in weight in excess of the green weight. 


3. The rate of regain in weight of a brined skin is determined by the weight 
or age of the skin. The heavier the skin the slower is the regain in weight. 


4. If a thick steerhide is split and brined, the upper portion of the hide 
changes weight similar to the whole brined hide, while the lower half reacts 
like a light calfskin. 


5. Young collagen fibers have different moisture absorption properties 
than older collagen fibers which accounts for the brining differences between 
calfskin and steerhides. 


6. Calfskins increase in weight when brined in brines of less than 15 per 
cent NaCl concentration. 


7. The amount of salt absorbed by a brined skin in a given period of time 
is directly related to the concentration of the brine used. 


8. The amount of total protein as well as coagulable protein extracted from 
calfskins during brining is greatest in 10-15 per cent NaCl concentration. 


9. The greater the ratio of brine to skin weight, the greater are the weight 
changes in brined calfskins. 


10. Hair on skins absorbs much brine which affects the weight changes in 
brined calfskins. 


11. Acid brines produce shrinks in calfskins while alkaline brines tend to 
produce increases in weight. 


12. The maximum extraction of protein from skins during brining occurs 
in brines of pH 5 to 7. 


13. For successful commercial brining of calfskins certain precautions 
will be necessary relative to the average weight of skins, the concentration 
of brine, pH of brine, ratio of brine to skin weight, length of brining and 
draining and storage conditions. Exact procedures will have to be determined 
by the needs and requirements of each producer of cured calfskins. 
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Purification of Vegetable Tannins 


By E. M. Firacuioneg, E. H. Harris, Jr., and F. P. Luvisr 


Eastern Regional Research Laboratory* 
Philadelphia 18, Pennsylvania 


It has been clearly demonstrated recently that vegetable tanning extracts 
are complex mixtures of tannins and non-tannins'. In the study of the physi- 
cal and chemical properties of these naturally occurring vegetable tannins, 
it is important to obtain the tannins in a high state of purity. Various general 
methods for purifying the tannins have been previously employed 2, *. These 
methods include: (1) Adsorption of tannins by hide powder, (2) Precipitation 
of the tannins with lead acetate, (3) Salting out of aqueous solution by sodium 
chloride, and (4) Purification through the use of various organic solvents. 

The use of organic solvents for purifying the vegetable tannins appears to 
merit investigation for developing a satisfactory method for obtaining tannins 
in a high state of purity. Previous workers have employed organic solvents 
for this purpose, but in general the results have been highly empirical and 
it has been necessary to resort to mixtures of solvents to accomplish this 
purpose 5, *. More suitable organic solvents for purifying tannins are needed. 
Because of certain properties methyl ethyl ketone seemed to merit investi- 
gation. 


*A laboratory of the Eastern Utilization Research Branch, Agricultural Research Service, United States 
Department of Agriculture. 
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Methyl ethyl ketone is partially miscible with water; and the properties of 
methyl ethyl ketone-water mixtures, particularly the fact that this ketone at 
equilibrium dissolves water to the extent of 12.6% by weight, suggested that 
this solvent may be generally useful for purifying vegetable tannins. The 
results of such an investigation are reported in this paper. 


EXPERIMENTAL 


The crude canaigre extract was obtained by batchwise leaching of canaigre 
roots with a 50% acetone-water solution as described previously’. Tannic 
acid was obtained by leaching Chinese gall nuts with water. The other 
extracts studied were the commercially available extracts. 


PurRIFICATION BY Liguip-Liguip ExTRACTION WITH METHYL ETHYL KETONE 


The procedure described below is typical of the method used for purifying 
the various extracts. The crude, dry extract was dissolved in water to give 
solutions of 25% by weight (solids content). The aqueous solution was ex- 
tracted in a separatory funnel five times with methyl ethyl ketone which had 
previously been saturated with water. The volume ratio of solvent to aqueous 
liquor was 1.0 for the first extraction and 0.5 for subsequent extractions. 
The methyl ethyl ketone layers were combined and evaporated to dryness 
in a vacuum still heated by steam, the final stage of drying being carried 
out at a pressure of approximately 1.0 mm of mercury. The residual solid 
was ground, and the tannin content determined by the Official Method of 
the American Leather Chemists Association ®. 


In a few cases difficulty in separating the two liquid phases was encoun- 
tered in the first stage of extraction. This difficulty was generally overcome 
by filtering the mixture through a small plug of cotton or by centrifuging 
the mixture. In the case of quebracho extract the insolubles which separated 
from the hot aqueous solution on cooling were removed by decantation 
prior to extraction with methyl ethyl ketone. 


The results obtained in the purification of aqueous solutions of various 
tannins with methyl ethyl ketone saturated with water are shown in Table I. 
In the case of canaigre tannin substantially the same results were obtained 
whether dilute solutions, 10% solids liquor, or more concentrated solutions, 
50°% solids or the solid extract, were used. The results obtained with other 
solvents are shown in Table II. Considerable difficulty in separating the two 
liquid layers was encountered in the extractions using methyl isobutyl ketone 
as the solvent. 


The “apparent” distribution of canaigre tannin between water and methyl 
ethyl ketone was determined as follows: equal volumes of an aqueous solution 
of the tannin and water saturated ketone were shaken, the organic layer 
separated and the solvent evaporated. The solid extract was analyzed for 7 
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tannin content and the “apparent” distribution calculated. The results are 


shown in Table III. 


TABLE II 


Purification of Tannins with Other Organic Solvents* 











3 et e. vies a eS Purity ** % ; ~ Tannin 
Tannin Solvent Crude Refined recovery, % 
Canaigre Sec. —Butyl alcohol 47.7 68 .4F 67 
Canaigre tert. Amy! alcohol 50.1 74.8f 52 
Canaigre Methyl isobutyl Ketone 47.7 90.6 33 
Tannic acid 7 ” ‘i 84.9 93.2 85 
Plantation Gambier “ 4 Fe 56.7 66.0 53 
Wattle 7 = i 74.0 90.8 18 
Myrobalans i " : 64.0 87 .6 22 
Divi Divi 7 e 54.6 70.8 17 
Cube Gambier a 7 = 35.6 59.8 47 
Quebracho " ° 7 90.2 93.5 29 
Sulfited quebracho 45 * Z 82.9 93.9 25 
Chestnut “< a . 67.5 57.8 7 








* Extraction of liquors from Mangrove, Valonia and Borneo cutch with Methyl isobutyl ketone resulted 
in very low tannin recovery (< 4%). 
% tannin x 100 
& Sol. solid. 
+Total sugar (as glucose): in crude, 37.4%; in refined, 20.3%. 
tTotal sugar (as glucose): in crude, 36.4%; in refined, 16.4%. 


**Purity = 


TABLE III 


Apparent Distribution of Canaigre Tannin between Methyl Ethyl Ketone (MEK) 
and Water 














Phase, ml, Solid in Tannin Purity K =Cs/Cw* Extraction 
Treatment H,O MEK MEK, g. % Q eff., %T 

10% Canaigref{—Ist extraction 550 270 14.5 90.6 93.2 4.05 66.5 
2nd extraction 555 550 4.1 82.1 84.0 . oe 17.1 
3rd extraction 550 535 i1.2— — — 
25% Canaigref—Ist extraction 174 131 17.8 90.6 91.3 5.95 81.8 
2nd extraction 174 170 2.1 76.1 78.6 0.82 8.1 
50% Canaigre{—1st extraction 55 82 21.2 84.5 84.9 6.25 90.8 
2nd extraction 56 47 0.9 —_- — — a 

*On tannin content basis; Cs concentration of tannin (g/ml), as determined by hide powder, in MEK 

phase; Cw concentration of tannin (g/ml.) in HzO phase (by difference). 


tExtraction efficiency = tannin in MEK/total tannin in crude X 100. 
tAnalysis of solid crude canaigre: TS, 96.7; SS, 96.8; Tan., 46.1; Non-tan., 50.7; purity, 47.7. In each 
case the aqueous solution contained 42.8 g. of solid extract. 


LEACHING OF TANNINS FROM PLANTs witH Metuy. Etuyt KETOoNE- 
WaTER AZEOTROPE 


The finely divided plant material, 25 to 50 g., was placed in the thimble 
of a Soxhlet apparatus. A mixture of methyl ethyl ketone and water (generally 
250 ml. of ketone and 75 ml. of water) was refluxed in the still pot of the 


- 
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Soxhlet, and the semi-continuous leaching of the plant source of tannin was 
continued until extraction appeared complete (10 to 20 hours). Both the 
solvent and aqueous layers in the still pot were transferred to a vacuum still 
heated by steam where solvent and water were evaporated, the final stages 
of drying being conducted at a pressure of approximately 1 mm. of mercury. 
The residual solid was ground and analyzed according to the Official Method 
of the ALCA. The results are shown in Table IV. In the case of canaigre 


TABLE IV 


Leaching of Tannins from Plant Source with Methyl Ethyl Ketone— 
Water Azeotrope 


Analysis of Extract, ‘ 











Tannin Total Soluble Non- 

Tannin Source recovery, % __ solids solids Ins. Tannin Tannin Purity* 
Sumac leaves (Sicilian) 96 SG.9"* 420.559" FAP? 9.5** 32.6"" 77-2 
Gallnuts (Chinese) 88 91.9 89.4 23 8.8 80.6 90.1 
Canaigre roots (shredded) 69 07.6. 93.7 :.2:. 23.7 70.0 74.7 
Canaigre roots (powdered) t 46 93.6 89.6 4.0 : Si 7 91.3 
Canaigre roots (powdered) f 80 ws) | eee 6.1 6.9 83.3 92.3 
Wattle bark 87 93.6 88.5 72 oS he 89.5 
Hemlock bark 82 W.F “%4 Wt BO SA 69.9 

Pustiw a ‘ : 

Purity ptannin _ X 100 
% sol. solid 
**The tannin was obtained in aqueous medium 
tLeaching appeared to occur mainly at the outer portion of the canaigre root mass. 


tLeaching conducted in vacuum, Soxhlet apparatus maintained at a pressure of 250-350 mm. of Hg.; 
temperature of the refluxing methyl ethyl ketone-water azeotrope was 50 to 53° C. 


better results were obtained when the leaching was conducted at reduced 
pressure (250 — 350 mm.), the boiling point of the methyl ethyl ketone- 
water azeotrope being reduced from 73° C. to approximately 50-55° C. 


Discussion 


Methyl ethyl ketone is a relatively low-cost, commercially available or- 
ganic solvent which is partially miscible with water. At room temperature 
the solvent layer of the two phase system of methyl ethyl ketone and water 
contains 12.69% by weight of water and 87.4% by weight of methyl ethyl 
ketone *. Thus it would appear that this solvent may be of value for purifying 
tannins by liquid-liquid extraction of aqueous tannin solutions, and such 
was found to be the case. Because of the low tannin recoveries this solvent 
was not useful with valonia, chestnut, Borneo cutch, and mangrove extracts. 
The purity of all the vegetable tannins investigated, excepting mangrove 
bark extract, was considerably improved. Extracts of purity ranging from 
88 to 95% were obtained in the batchwise liquid-liquid extraction of quebracho, 
sulfited quebracho, wattle, canaigre, myrobalans, tannic acid, and hemlock 
tannins. The purity of the extracts was not quite so high, approximately 
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70-80%, when this method of purification was applied to divi-divi and gam- 
bier extracts. Recovery of tannin amounted to 80% or better in the case of 
canaigre, myrobalans, tannic acid, cube gambier, and plantation gambier. 
Tannin recoveries in the range of 40 to 65° were obtained with wattle, 
quebracho, sulfited quebracho, and hemlock bark extracts. It would be ex- 
pected that higher extraction efficiency would result from continuous counter- 
current liquid-liquid extraction than from batchwise extraction. The use of 
methyl isobutyl ketone in place of methyl ethyl ketone gave satisfactory 
results only in the case of tannic acid, from which 85% of the tannin was 
recovered in a state of purity of 93%. In general, excepting tannic acid and 
the gambiers, very low tannin recoveries were observed using methyl isobutyl 
ketone as a solvent in liquid-liquid extraction, and this solvent does not appear 
to be as promising as methyl ethyl ketone for purifying the tannins. Second- 
ary butyl alcohol and tertiary amyl alcohol, which are also partially misci- 
ble with water, were considerably less selective and efficient than methyl 
ethyl ketone in purifying canaigre tannin. From data obtained with canaigre 
extract it appears that methyl ethyl ketone, saturated with water, is a highly 
selective solvent for separating sugars from certain tannins. 


That methyl ethyl ketone saturated with water is an effective solvent, at 
least for canaigre tannin, is indicated by the data in Table III. Thus, in the 
distribution of this tannin between water and methyl ethyl ketone the solvent 
phase is considerably richer (approximately five fold) in tannin than the 
aqueous phase. In extracting concentrated aqueous solutions of canaigre 
tannin, one extraction suffices to remove 90% of the tannin in a high state of 
purity. The sugar and ash content of canaigre tannin, originally 36.4% and 
4-5%, respectively, were reduced to 4.3% and 0.3% respectively by liquid- 
liquid extraction of the aqueous crude tannin with methyl ethyl ketone. 


Methyl ethyl ketone forms an azeotrope, or constant boiling mixture, with 
water boiling at 73.4°C., which is very easily recovered by distillation of 
aqueous systems of this ketone. The azeotrope is composed of 88.7% by 
weight of methyl ethyl ketone and 11.3% by weight of water *. Thus the com- 
position of the azeotrope is almost identical to the composition of methyl 
ethyl ketone saturated with water. It therefore appeared likely that this 
azeotrope could be satisfactorily used to leach tannins from the plant source, 
in a semi-continuous operation such as in a Soxhlet extractor, and perhaps 
give simultaneously both high purity and tannin recovery. The results in 
Table IV show that this was accomplished in the leaching of Chinese gallnuts, 
canaigre roots, and wattle bark with this azeotrope. Extracts of approximately 
90% purity were obtained with extraction efficiencies ranging from 80-88%. 
Leaching of sumac leaves, although resulting in high tannin recovery, gave 
an extract of only 77% purity. Somewhat similar results were obtained with 
hemlock bark. Satisfactory leaching of canaigre roots by this method was 
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only possible by conducting the process at reduced pressure (azeotrope 
boiled at approximately 50° C.), probably because gelatinization of the starch 
in the roots occurred when operated at atmospheric pressure (boiling point 
of azeotrope 73° C.). It is interesting to compare the leaching of wattle bark 
(Table IV.) and the liquid-liquid extraction of aqeous solution of wattle 
tannin (Table I.), with this aqeous ketone. In the former case a considerably 
higher tannin recovery was obtained with but a slight lowering of purity of 
the extract. This is in contrast to the case of hemlock bark tannin, where 
improved extraction efficiency is accompanied by considerably lower purity. 


SUMMARY 


Methyl ethyl ketone saturated with water appears to be an example of a 
single organic solvent generally useful for purifying tannins. Tannins ranging 
from 88 to 95% purity were obtained by liquid-liquid extraction of aqeous 
solutions of tannins from wattle, hemlock, canaigre, quebracho, sulfited 
quebracho, myrobalans and gallnuts. Extracts of 70 to 80°% purity were 
obtained from divi-divi and cube and plantation gambier. 

High tannin recovery (80 to 97%) was observed in the case of canaigre, 
myrobalans, tannic acid, and cube and plantation gambier. Tannin recovery 
amounting to 40-65% resulted from wattle, quebracho, sulfited quebracho, 
divi-divi, and hemlock tannins. Low tannin recovery (below 20%) was 
observed in the case of valonia, chestnut, Borneo cutch, and mangrove ex- 
tracts. 

The use of methyl ethyl ketone-water azeotrope to leach tannin from 
sumac leaves, hemlock bark, canaigre roots, wattle bark and Chinese gallnuts 
(in a Soxhlet extractor) was found to give satisfactory extraction in the latter 
three instances, and moderately good results in the first two instances. Thus 
equilibrium systems of methyl ethyl ketone and water appear to have some 
value in purifying certain vegetable tannins. 
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ABSTRACTS 


The Influence of the Conditions of Storage and of the Composition of Pickle 
Liquor on the Deterioration of Skins. J. H. Bowes and R. G. Mitton. J. Soc. Leather 
Trades’ Chemists, 39, 36 (1955). Sheepskins in large numbers are preserved for storage 
and transporation by pickling in solutions of NaCl and H2SO,. Since damage is sometimes 
found, it would seem that careful control may be necessary. Previous investigations pro- 
vided little quantitative information regarding extent of degradation except under extreme 
conditions and they did not show whether, when the best pickle was used, steady and pro- 
gressive deterioration took place during prolonged storage. In a laboratory experiment, 
described in detail, pelt samples were pickled with 3, 6, 12 and 24 per cent salt and 0.75, 
1.50, 2.25 and 3 per cent sulfuric acid, on the limed weight. After removal of the sample 
the pickle liquors contained respectively 0.003, 0.026, 0.119 and 0.240 N acid. Samples 
were stored at 0, 20, 30 and 40 degrees C. for various periods up to nine months and 
assessed therafter in various ways for deterioration. The influence of fat content of the 
pelt, and of iron and calcium ion concentrations was also studied. Although dusted with 
mold spores before storage, none grew much mold. Deterioration was chiefly due to chemical 
action. The results show that there is no method of pickling with salt and sulfuric acid 
which avoids deterioration entirely. Irrespective of whether the damage is assesed by 
soluble nitrogen determination, shrinkage temperature, or the strength of leather made from 
the pelt, storage in pickle always results in progressive deterioration at a rate which decreases 
with time, but is still appreciable after nine months storage. If the storage temperature 
can be kept below 20°C., damage is relatively slight. At such low temperatures the amount 
of damage is little altered by acid or salt concentration changes, in the ranges used, 
although it increases steadily with the amount of acid. At higher temperatures damage be- 
comes severe, especially at higher acid concentrations. Fairly high salt concentration is 
advantageous in these circumstances and the production of nitrogen is least at the highest 
salt concentration. However, from strength of leather and shrinkage temperatures, there is 
some evidence that a salt concentration near 12 is better than 24 per cent salt. The present 
investigation shows that the acid concentrations usually recommended are dangerous, if 
storage is at above 30°C. even for short periods. If temperatures around 40°C. cannot be 
avoided, the acid in the pickle should not exceed 0.025 N, or at most 0.1 N (0.5 per cent). 
Unfortunately such low acid content seems to be precluded in practice by the necessity 
of avoiding mold. Small quantities of iron or calcium in the pickle liquor caused no loss 
of strength: but samples which contained fat during the pickling and storage gave some- 
what weaker leather than the fat free ones, although the fat was removed before tannage. 


Comparison of results of strength tests and soluble nitrogen determinations indicate that 
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the latter provides a good measure of the extent to which deterioration has influenced the 
physical properties of the pelt. Shrinkage temperatures and strength tests also run parallel: 
but, since shrinkage temperatures are influenced by other processes (e.g. liming), they may 
be less reliable. The pH values of water extracts from pickled pelts rise with increasing 
duration of storage and such measurements are consequently unsatisfactory criteria of the 
acid concentration of the original pickle. R.H.T. 


Chromium Fixation on Acetylated Collagen. R. L. Sykes. J. Soc. Leather Trades’ 
Chemists, 39, 56 (1955). Merino sheepskin, which had been limed, delimed, bated and 
thoroughly degreased was used as the source of collagen. N-acetylation was effected with 
5 per cent acetic anhydride in acetic acid continuously agitated for 12 hours. O and N- 
acetylation were with 50 per cent acetic anhydride in acetic acid for 10 days. Collagen was 
esterified with catalyzed methanol and then acetylated as above. Also a sample was 
esterified after O- and N-acetylation. Chromic sulfate solution with basicity adjusted with 
NaOH and diluted to 25.3 g. per liter and aged 3 mouths was used for tanning. Two gram 
samples were tanned in a shake machine at 60 r.p.m. for 48 hours. Curves are plotted show- 
ing per cent of CreOz on collagen versus percent basicity, also shrinkage temperatures versus 
per cent basicity, for normal collagen and all the modified collagens. Although acetylation 
brought about a reduction of the chromium fixed, it did not affect the shrinkage tempera- 
ture. On the other hand esterification causes a reduction in both chromium fixation and 
hydrothermal stability. The results give no indication that groups, other than the car- 
boxyl, are involved in the reaction producing hydrothermal stability. They confirm that 
chromium combines with hydroxyl residues to form a product sufficiently stable to stand 
washing. This reaction may be assumed to involve residual valency or hydrogen bonding. 
The conclusion is that cationic chrome tannage involving carboxyl groups confers hydro- 
thermal stability. The same tannage involving hydroxyl groups does not increase the hydro- 
thermal stability and is of minor importance in normal chrome sulfate tannage. R.H.T. 


Fundamentals of the Chemistry of Synthetic Dyestuffs and Their Application 
in Leather. By J. K. De. Tanner, 8, No. 6, 23, No. 7, 15 (1953). The author classifies 
dyes as acid, basic and direct, and specifies their method of application and the finishing 
of the dyed product. Thus acid dyes ere suitable for all classes of leathers — basic for 
vegetable and mordanted chrome, and direct for chrome and alum leathers. All leathers 
need to be finished by rinsing in water and subsequently fatliquored after the dyeing. The 
author applies the law of parallelogram of forces to the blending of two dyes of primary 
color to arrive at a third color. The law is stated as follows: if the component colors, not 
exceeding two in number are arranged in the order of the color of the solar spectrum in a 
cyclic feshion, the colors being represented in intensity and shade by two adjacent sides of 
a parallelogram obtained by drawing lines through the center, the resultant color will be 
represented in shade and intensity by the diagonal of the parallelogram passing through 
the center. Thus a mixture of red and yellow dyes of nearly equal tinctorial strength in 
equal proportions, as represented by the arms of the parallelogram, will give an orange. 
The author illustrates the foregoing by diagram. Other diagrams are shown to illustrate 
other mixtures of two or more colors. When black is mixed with one or two colors within 
the color range of the spectrum, altogether different results are obtained which cannot be 
deduced from the above simple rules. 


Some Aspects of Leather Science. By Y. Nayudamma. Tanner, 8, No. 8, 23 (1954). 
A lecture on hide as a raw material, its preservation, soaking, liming, deliming, bating and 
pickling. The author mentions the production of Nari leather on a cottage scale, where the 
milk of akand leaves has been used for ages in place of liming, deliming and bating of skins. 
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The milk contains certain proteolytic enzymes which bring about the desired effect of un- 
hairing and bating. A description of vegetable, chrome, and aldehyde tannages follows. 
Modernization of plant and equipment is recognized as a necessity in this day of stream- 
lined production. From ancient times tanning has been an important Indian industry and, 
while it is recognized as one of major economic importance to India, it remains with few 
exceptions a cottage industry with craftsmanship based more on empirical knowledge than 
on scientific principles. With the production of 58 million hides and skins annually, the 
scientific exploitation of indigenous tanning materials, and the application of modern 
tanning techniques, India could be a competitive factor as a leather producer. 


Synthetic Leather Oils and Fats. By B. M. Das. Tanner, 8, No. 8, 27, No. 9, 10 
(1954). Marine oils are most suitable for leather, the most important being cod oil. During 
World War II Germany experienced a shortage of marine oils so produced the Dermanols, 
synthetic oils from the basic synthetic material, Kogasin. This product is obtained from 
the manufacture of benzene by the Fischer-Troppsch process wherein carbon monoxide 
is.converted into paraffins. Kogesin is the fraction containing C 10 to C 15, with a boiling 
range of 240 to 320°C. This material is then chlorinated. Where once India had a 
flourishing marine oil industry, based largely on sardines, this business has dwindled greatly, 
due to the absence of sardines in the coastal waters. In consequence of this India finds her- 
self in the same position as Germany did. Since India has no facilities for the manufacture 
of Kogasin, research has been instituted to produce substitute leather oils from Diesel oil. 


Studies on Tanning Properties of Chrome Liquor Prepared with Organic Re- 
ducing Agents. I. Reduction Efficiency of Some Organic Substances. By Y. Saki- 
moto and T. Osugi. Memoirs Fac. Agr., Hokkaido Univ., 1, 361 (1953). The authors 
investigated the concentration of reactants, reaction time, and calculated basicity on the re- 
duction of K2Cr,O; with methyl alcohol, glycerin and glucose in the production of one bath 
chrome liquor. The requisite amount of each reducing agent was determined for complete 
reduction. It was found that the theoretical amount of the reducing agents did not effect 
complete reduction at a calculated 33.3 per cent basicity. In all cases the higher the 
K2Cr20; - H.SO, mixture. The greater the degree of reduction was effected, becoming 
constant at 3.28 N H.SO,. The basicity increased proportionally with the rate of reduction. 
The effect of time upon the rate of reduction was greater at lower concentration. At 3.28 
N H.SO, methyl alcohol reduction showed no increase after an hour. Glucose was decom- 
posed rapidly during the first reaction period of 17 to 75 minutes. After this reduction pro- 
ceeded more slowly. Glycerine reduction proceeded smoothly with time. The effect of cal- 
culated basicity upon the rate of reduction was readily apparent at lower concentrations, 
showing up to the greatest extent with methyl alcohol. The efficiency of reducing agents was 
in descending order: glucose, glycerine, methyl alcohol. At low concentration glucose was not 
good, however. The quantities of agents for complete reduction were the following percents 
of the theoretical: glucose 140, glycerine 170, methyl alcohol 260. 


Studies on Tanning Properties of Chrome Liquor Prepared with Organic Re- 
ducing Agents. II, The Effect of the Amount of Reducing Agent and Aging on 
the Chemical Characteristics of the Chrome Liquor. By Y. Sakimoto and T. Osugi. 
Memoirs Fac. Agr., Hokkaido Univ., 1, 548 (1953). The influence of the amount of re- 
ducing agents and aging of chrome liquor upon the chemical characteristics of the liquor 
were examined. These characteristics included basicity, precipitation figure, and degree of 
olation of the chrome liquors which were prepared by the reduction of dichromate with 
methyl alcohol, glycerine and glucose. Variation of the characteristics were then compared 
with the amount of organic acid produced in the liquor and the amount penetrating the 
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chrome complex. The results obtained were summarized as follows: basicity as measured by 
alkaline titration was always lower than the calculated value. The basicity of each liquor 
was at a mximum when the requisite amount of reducing agent was present for complete 
reduction of the chrome. Increasing the amount of reducing agent beyond this point had 
a tendency to lower the basicity. This characteristic was most prominent with glucose. 
When methyl alcohol was used in amounts over 260 percent of the theoretical for complete 
reduction, the basicity of the liquor remained fairly constant. In each case the precipita- 
tion figure was at a minimum when the requisite amount of reducing agent was present. 
Increasing the reducing agent beyond this point raised the precipitation figure. Glucose 
and glycerine produced the same precipitation figure. The amount of organic acid pro- 
duced in the chrome liquors increased with increasing amounts of reducing agents and 
there was a proportional relationship between the variation of basicity and precipitation 
figure. Increasing the amount of reducing agents resulted in the formation of nonvolatile 
acid. The volatile acid produced was less except in the case of methyl alcohol where the 
nonvolatile acid remained constant and the volatile acid increased. The amount of acid 
penetrating the chrome complex increased with aging of the liquor, in all cases except 
where methyl alcohol was the reducing agent. Here the reverse was true. In all cases 
olation was not pronounced, and there was no apparent difference in liquors produced by 
the three reducing agents. 


Studies on Tanning Properties of Chrome Liquor Prepared with Organic Re- 
ducing Agents. III. Masking Effect of Various Organic Salts, By Y. Sakimoto and T. 
Osugi. Memoirs Fac. Agr., Hokkaido Univ., 2, 195 (1954). Potassium Bichromate was 
reduced with sulfur dioxide after which different amounts of sodium salts of various organic 
acids were added to the chrome liquors, and these subsequently examined for the purpose 
of determining the amount of masking agent penetrating the chrome complex. The effects 
of the addition of the salts on pH values and precipitation figures were also determined. The 
authors conclude that the amount of acid radical penetrating the chrome complex increased 
rapidly for forty-eight hours, but after this the penetration proceeded very slowly. Tartrate 
and citrate reached a constant after forty-eight hours. Citrate and tartrate radicals pene- 
trated to a lesser extent than the oxalate. The pH value of the liquors increased propor- 
tionally to the amount of organic salts added. The precipitation figure increased with the 
increasing amounts of added salts, except in the case of formate. In the case of oxalate the 
precipitation figure was lowered. 


Curing Trials with Sudan Sheep and Goat Skins. By J. R. Furlong and E. Knew. 
Colonial Plant and Animal Products, 4, 29 (1954). The purpose of the curing trials was 
two-fold: (1) to compare the effect of using Sudan salt and imported salt in the prepara- 
tion of dry salted sheep skins, by two methods, (a) native and (b) special. (2) To deter- 
mine whether exposure of sheep and goat skins to the sun for the purpose of drying during 
the hot season is injurious. The native curing method was as follows: skins were removed 
from the carcass in “cased” form and piled in a clean place, without washing. They ‘were 
defatted, salted on the flesh side after turning the flesh outward, Flesh was then turned 
inside, each skin rolled in a bundle, and the bundles piled in a heap for 7 days. The 
skins were then opened down the belly and shanks and hung over a rope in a shed to dry. 
Time for drying was 24 to 48 hours. In the special cure method the same procedure was 
followed up to defatting. After this the skins were opened as before, salted, piled flesh up 
on a lattice rack, and then covered with wet gunny. Skins for pickling were taken after 
salting to a tannery for conventional pickling. In the sheep and goat skin drying trials, one 
batch of sheep skins was defatted and, without washing, was dried on frames in the full 
sun. Another batch, treated in the same manner, was dried over ropes in the shade in a 
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shed. One batch of goat skins was dried similarly to the first batch of sheep skins. Analysis 
of results of the alum tanned skins led to the following conclusions: Sun drying in the full 
sun in the hot season is highly injurious to both sheep and goat skins. Pickling, as carried 
out in the test, is satisfactory. It is apparent therefore that damage occurs during the drying 
period. No difference was noted in leathers from skins dry salted by the special and native 
methods, hence the method of salting does not appear to be a factor. Washing of skins 
before salting may be a contributing cause of poor cure, but this will have to await further 
examination. For the present the recommended method of cure is to straight dry over ropes 
or frames in sheds in the hot season, and in direct sun over ropes or frames in the cold 
season. While there is some indication that Sudan Salt is not as good as imported salt, 
the evidence is inconclusive. 


An Investigation into the Protection of Dried Hides and Skins. By R. L. Sykes. 
Colonial Plant and Animal Products, 4, 97 (1954). Hides and skins produced in East 
Africa were treated for protection against insect, mold and bacterial damage. Goat skin 
pieces were dipped in the antiseptic solution, then held at temperatures and time periods as 
noted. Samples treated against insect damage were stored at 20°C. for 18 weeks at 65 per 
cent R. H. in the dark. Treatment against mold damage consisted of dipping pairs of skin 
samples in antiseptic solutions, one pair being subsequently inoculated with a suspension 
of mold spores, and both pairs stored for 30 days at room temperature of 20-23°C., and 
R.H. of 85-90 per cent. To test against bacterial damage discs of raw skin were paired 
with similar disks in nutrient broth containing an amount of antiseptic equal to that con- 
tained in the dip, and both pairs incubated for 48 hours at 37°C. Antiseptics used against 
insect, mold and bacterial damage, were zinc chloride, sodium silicofluoride, Chroricide B, 
Skirlan NA, Santobrite, p-nitrophenol, Dieldrex 15, y-benzene hexachloride, sodium arsenite 
and Vantoe A. Sodium arsenite and y-benzene hexachloride were the most effective against 
insect damage. Pentachlorphenate and p-nitrophenol appeared to offer the greatest pro- 
tection against mold, and sodium silicofluoride, Santobrite and sodium arsentie were the 
most effective against bacterial putrefaction. 


Some Notes on Histological Technique. By B. M. Das and S. K. Mitra. Tanner, 8, 
No. 10, 18 (1954). Sole leather and other hard leather are saturated with paraffin and then 
imbedded in paraffin before slicing with the microtome. Samples of soft and pliable leathers 
are placed in the embedding block without previous paraffining. Heavy leathers are best cut 
on the Heavy Sledge Microtome, and soft leathers on the Minot Rotary Microtome. Leather 
sections are freed from paraffin by immersing them for a few minutes in xylol. Vegetable 
leathers are mounted in Canada balsam and chrome leathers in Euparal, a mixture of 
camsal sandarac, eucalyptol and paraldehyde. Sections of brittle and delicate specimens 
are fixed to the slide with Mayer’s albumen fixative before clearing in xylol. Samples of 
raw hides and skins are fixed in formol saline before cutting. Pelts from various stages 
in the tanning process are sectioned directly on the freezing microtome. Gum mixture (con- 
sisting of 5 gms. gum arabic, 1 gm. saccharose, 1 gm. boric acid and 100 cc. distilled water) 
is used to surround the specimen. For the examination of fiber structure sections may be 
mounted in glycerine jelly without staining. Directions are given for preparing such stains 
as Weigert’s elastin and Delafield’s haematoxylin. 


Edible Gelatin from Tannery Byproducts. By Y. Nayudamma. Tanner, 8, No 10, 
23 (1954). Hide trimmings are washed, limed for 4 weeks or more, unhaired, washed again 
and delimed with hydrochloric acid so that the final pH of the stock is about 4.5. The 
hide pieces are placed in water at 70°C., and when this shows a gelatin concentration of 
1.5 to 3 percent, it is run off. A second digestion occurs at 80°C. In all 5 extractions are 
made with the temperature of the water gradually increasing to 100°. Water is evaporated 
from the first extract, using single or multiple effect evaporators. At a concentration of 
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12 percent gelatin, the solution is bleached, pH adjusted to 5.5, chilled, cut into strips or 
cakes, and dried. Edible gelatin must be manufactured under sanitary conditions and 
strict chemical control. Since quality gelatin depends on quality raw stock, it is to the 
mutual interest of tanner and gelatin manufacturer to work together to secure the proper 
raw stock. 


Utilization of the Byproducts of the Tanning Industry, By S. M. Rahim. Tanner, 
8, No. 11, 13 (1954). It is suggested that tannery effluent from the soaks, limes, unhairing 
machine, wash wheel, bates, floor washings and bleach can be combined, treated with 
alum, ferric chloride, carbon dioxides, etc., and the precipitate separated by setting and 
contrifugation to form a fertilizer constituent. Coaguable protein from curing brine can be 
used as a substitute for casein. Skin pieces and fleshings are suitable for the manufacture 
of glue and gelatin, and the hide grease, recovered during the cooking of the hide scraps, 
is valuable. Woolfat is recovered from alkaline washing of the wool by acidification of 
resultant soap and enters the market as acid wool degras. Fat from sheep or goat skins, re- 
covered by the solvent process or pressing, is sold to soap makers. Oxidized chamois 
leather is dipped in hot water and hydraulically pressed to recover excess oil. It is then 
washed with weak alkali to remove traces of free oil, which is acidified and recovered as 
sod oil or degras. Hair from the unhairing machine and loose or vat hair are saved, washed, 
treated with sulfurous acid and dried to be sold as an article of commerce. In some in- 
stances the tails of animals are removed and the long tail hair sold separately. Spent 
tan is used as a fuel, on race tracks, and in the manufacture of white lead by the 
Dutch process. It is suggested that it be used for the reduction of dichromate. The last 
named use is also suggested for vegetable tan pit sludge. Chrome can be recovered from the 
liquors by alkaline precipitation and from chrome leather scrap by digestion with suitable 
stripping agents. Vegetable tanned leather can also be stripped, and in both cases the 
stripped scrap is suitable for the manufacture of glue. Vegetable scrap leather, when 
digested with sulfuric acid, is suitable for fertilizer stock. Another use of chrome scrap is 
the reduction of bichromate. Both types of scrap enter into the manufacture of leather 
board. Huge quantities can be used in tumble finishing of certain metal or metallic surfaces. 
The scrap is powdered and suitably incorporated in the lacquer composition. 


Waterproofing Vegetable Tanned Sole Leather with Silicones. By R. L. Sykes. 
Tanner, 8, No. 12, 11 (1954). Sole leathers with 8.3 and 25.0 per cent water solubles re- 
spectively, were treated with a 15 per cent solids solution Dow Corning Silicone 1109 by 
dipping for 4% to 2 minutes and by padding. Water absorption and water penetration 
tests were made on each sample. Much greater improvement was noted in the samples 
having the lesser water solubles, while little improvement was noted on the leather con- 
taining 25 per cent water solubles. This treatment can be applied in the tannery provided 
the leather contains less than 20 per cent moisture. The author suggests, however, that 
the most economical proposition would be to treat the cut soles or to pad the silicone on 
the shoe soles. 


Pigments in the Leather Industry. By S. S. Nerurkar. Tanner, 9, No. 2, 14 (1954). 
The author divides pigments into three classes, namely, color lakes, prepared pigments and 
earth colors, and describes the preparation of each class. 


An Analytical Study of Indigenous Tanning Materials. By P. S. Chowdary, K. A. 
Joseph and K. K. Padmanabhan. Tanner, 8, No. 12, 18 (1954). A scientific study of 
tanning materials indigenous to India has been undertaken to determine their suitability 
in the South Indian tanning industry. Analyses were made according to the methods of the 
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shed. One batch of goat skins was dried similarly to the first batch of sheep skins. Analysis 
of results of the alum tanned skins led to the following conclusions: Sun drying in the full 
sun in the hot season is highly injurious to both sheep and goat skins. Pickling, as carried 
out in the test, is satisfactory. It is apparent therefore that damage occurs during the drying 
period. No difference was noted in leathers from skins dry salted by the special and native 
methods, hence the method of salting does not appear to be a factor. Washing of skins 
before salting may be a contributing cause of poor cure, but this will have to await further 
examination. For the present the recommended method of cure is to straight dry over ropes 
or frames in sheds in the hot season, and in direct sun over ropes or frames in the cold 
season. While there is some indication that Sudan Salt is not as good as imported salt, 
the evidence is inconclusive. 


An Investigation into the Protection of Dried Hides and Skins. By R. L. Sykes. 
Colonial Plant and Animal Products, 4, 97 (1954). Hides and skins produced in East 
Africa were treated for protection against insect, mold and bacterial damage. Goat skin 
pieces were dipped in the antiseptic solution, then held at temperatures and time periods as 
noted. Samples treated against insect damage were stored at 20°C. for 18 weeks at 65 per 
cent R. H. in the dark. Treatment against mold damage consisted of dipping pairs of skin 
samples in antiseptic solutions, one pair being subsequently inoculated with a suspension 
of mold spores, and both pairs stored for 30 days at room temperature of 20-23°C., and 
R.H. of 85-90 per cent. To test against bacterial damage discs of raw skin were paired 
with similar disks in nutrient broth containing an amount of antiseptic equal to that con- 
tained in the dip, and both pairs incubated for 48 hours at 37°C. Antiseptics used against 
insect, mold and bacterial damage, were zinc chloride, sodium silicofluoride, Chroricide B, 
Skirlan NA, Santobrite, p-nitrophenol, Dieldrex 15, y-benzene hexachloride, sodium arsenite 


and Vantoe A. Sodium arsenite and y-benzene hexachloride were the most effective against 
insect damage. Pentachlorphenate and p-nitrophenol appeared to offer the greatest pro- 
tection against mold, and sodium silicofluoride, Santobrite and sodium arsentie were the 
most effective against bacterial putrefaction. 


Some Notes on Histological Technique. By B. M. Das and S. K. Mitra. Tanner, 8, 
No. 10, 18 (1954). Sole leather and other hard leather are saturated with paraffin and then 
imbedded in paraffin before slicing with the microtome. Samples of soft and pliable leathers 
are placed in the embedding block without previous paraffining. Heavy leathers are best cut 
on the Heavy Sledge Microtome, and soft leathers on the Minot Rotary Microtome. Leather 
sections are freed from paraffin by immersing them for a few minutes in xylol. Vegetable 
leathers are mounted in Canada balsam and chrome leathers in Euparal, a mixture of 
camsal sandarac, eucalyptol and paraldehyde. Sections of brittle and delicate specimens 
are fixed to the slide with Mayer’s albumen fixative before clearing in xylol. Samples of 
raw hides and skins are fixed in formol saline before cutting. Pelts from various stages 
in the tanning process are sectioned directly on the freezing microtome. Gum mixture (con- 
sisting of 5 gms. gum arabic, 1 gm. saccharose, 1 gm. boric acid and 100 cc. distilled water) 
is used to surround the specimen. For the examination of fiber structure sections may be 
mounted in glycerine jelly without staining. Directions are given for preparing such stains 
as Weigert’s elastin and Delafield’s haematoxylin. 


Edible Gelatin from Tannery Byproducts. By Y. Nayudamma. Janner, 8, No 10, 
23 (1954). Hide trimmings are washed, limed for 4 weeks or more, unhaired, washed again 
and delimed with hydrochloric acid so that the final pH of the stock is about 4.5. The 
hide pieces are placed in water at 70°C., and when this shows a gelatin concentration of 
1.5 to 3 percent, it is run off. A second digestion occurs at 80°C. In all 5 extractions are 
made with the temperature of the water gradually increasing to 100°. Water is evaporated 
from the first extract, using single or multiple effect evaporators. At a concentration of 
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12 percent gelatin, the solution is bleached, pH adjusted to 5.5, chilled, cut into strips or 
cakes, and dried. Edible gelatin must be manufactured under sanitary conditions and 
strict chemical control. Since quality gelatin depends on quality raw stock, it is to the 


mutual interest of tanner and gelatin manufacturer to work together to secure the proper 
raw stock. 


Utilization of the Byproducts of the Tanning Industry, By S. M. Rahim. Tanner, 
8, No. 11, 13 (1954). It is suggested that tannery effluent from the soaks, limes, unhairing 
machine, wash wheel, bates, floor washings and bleach can be combined, treated with 
alum, ferric chloride, carbon dioxides, etc., and the precipitate separated by setting and 
contrifugation to form a fertilizer constituent. Coaguable protein from curing brine can be 
used as a substitute for casein. Skin pieces and fleshings are suitable for the manufacture 
of glue and gelatin, and the hide grease, recovered during the cooking of the hide scraps, 
is valuable. Woolfat is recovered from alkaline washing of the wool by acidification of 
resultant soap and enters the market as acid wool degras. Fat from sheep or goat skins, re- 
covered by the solvent process or pressing, is sold to soap makers. Oxidized chamois 
leather is dipped in hot water and hydraulically pressed to recover excess oil. It is then 
washed with weak alkali to remove traces of free oil, which is acidified and recovered as 
sod oil or degras. Hair from the unhairing machine and loose or vat hair are saved, washed, 
treated with sulfurous acid and dried to be sold as an article of commerce. In some in- 
stances the tails of animals are removed and the long tail hair sold separately, Spent 
tan is used as a fuel, on race tracks, and in the manufacture of white lead by the 
Dutch process. It is suggested that it be used for the reduction of dichromate. The last 
named use is also suggested for vegetable tan pit sludge. Chrome can be recovered from the 
liquors by alkaline precipitation and from chrome leather scrap by digestion with suitable 
stripping agents. Vegetable tanned leather can also be stripped, and in both cases the 
stripped scrap is suitable for the manufacture of glue. Vegetable scrap leather, when 
digested with sulfuric acid, is suitable for fertilizer stock. Another use of chrome scrap is 
the reduction of bichromate. Both types of scrap enter into the manufacture of leather 
board. Huge quantities can be used in tumble finishing of certain metal or metallic surfaces. 
The scrap is powdered and suitably incorporated in the lacquer composition. 


Waterproofing Vegetable Tanned Sole Leather with Silicones. By R. L. Sykes. 
Tanner, 8, No. 12, 11 (1954). Sole leathers with 8.3 and 25.0 per cent water solubles re- 
spectively, were treated with a 15 per cent solids solution Dow Corning Silicone 1109 by 
dipping for % to 2 minutes and by padding. Water absorption and water penetration 
tests were made on each sample. Much greater improvement was noted in the samples 
having the lesser water solubles, while little improvement was noted on the leather con- 
taining 25 per cent water solubles. This treatment can be applied in the tannery provided 
the leather contains less than 20 per cent moisture. The author suggests, however, that 


the most economical proposition would be to treat the cut soles or to pad the silicone on 
the shoe soles. 


Pigments in the Leather Industry. By S. S. Nerurkar. Tanner, 9, No. 2, 14 (1954). 
The author divides pigments into three classes, namely, color lakes, prepared pigments and 
earth colors, and describes the preparation of each class. 


An Analytical Study of Indigenous Tanning Materials. By P. S. Chowdary, K. A. 
Joseph and K. K. Padmanabhan. Tanner, 8, No. 12, 18 (1954). A scientific study of 
tanning materials indigenous to India has been undertaken to determine their suitability 
in the South Indian tanning industry. Analyses were made according to the methods of the 
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Prospects in Leather Technology. By B. M. Das. Tanner, 9, No. 2. 22 (1954). The tech- 
nology of leather manufacture covers an extremely broad field and requires specialized 
knowledge in many fields of scientific endeavor. India is doing much to train men in the 
science of leather manufacture, and is placing them in plant and laboratory where they 
can develop the industry along modern lines. 


A Study of the Use of Indigenous Oils, Including Fish Oils, in the Leather 
Industry. By P. S. Chowdary, K. A. Joseph and K. Padmanabham. Tanner, 9, No. 4, 13 
(1954). Because it is more economical to use native oils in place of imported cod oil, the 
authors have investigated two native oils which have proved satisfactory in their application 
to leather. The one is pungam oil from the seeds of the tree Pongainia glabra. It has a 
bitter taste and unpleasant odor. Neem or Margosal oil is from the seeds of Melia azadi- 
rachta. It has a strong garlic odor. Properties of the oils are as folloWs:- 











Pungam Oil Neem Oil Fish Oil 
Sp. Gr. 0.92- 0.94 0.915-0.918 -0.895 
Acid value 6.36-11.10 5.0 -36.0 39.2 
Saponification value 176- 189 180.0- 198 170.4 
Iodine value 83 - 94 63.0-71.9 115.9 
Unsaponifiables 2.3- 9.0 0.70-1.47 2.66 
Compositions are: 
Palmitic acid 6.06 13.6 
Stearic acid 2.20 19.1 
Oleic acid 61.30 49.0 
Linoleic acid 


9.72 15.8 





The fish oil shown above was obtained from the livers and blubbers of unnamed fish. 
Fish and pugam oils were found to be suitable for stuffing mixtures, but neem oil was un- 
satisfactory. Neem oil charred during sulfonation, and sulfonation results were not very 
promising with pungam oil. Sulfonated fish oil was fairly satisfactory. Impurities in the 


raw oil, such as foots, have been causing more or less trouble, hence a purfied oil would find 
more ready use. 


Mold Growth on Some of the Indian Vegetable Tanning Materials. By E. C. 
George. Tanner, 8, No. 9, 20 (1954). After reviewing the literature on the type of molds 
found in vegetable tanning materials, the author states that an investigation has been in- 
stituted of the mold growth in the principal Indian tannins. These include myrobalams, 
divi divi. iron wood. babool, avaram, karada and konnam. The foregoing materials were 
first crushed and then soaked in water, the ratio being 10 grams of material to 50 cc. of 
water. Myrobalams and divi divi showed mold growth within 24 hours, babool, avaram and 
konnam within three days. Ironwood and malabar showed no mold growth even after a 
long while. Mold growth was vigorous in all liquors except ironwood and malabar. In 
babool, however, the growth was rather slow and appeared as a whitish mass. Karada mold 
was dark brown, konnam dark green, and divi divi yellowish. The foregoing observation 
led to the conclusion that the molds were different with respect to structure, origin and 
development. The molds on myrobalams were identified as Aspergillus Niger and Mucor 
racemosus, that on divi divi as A.flavipes, that on karada as Aspergillus elavatus, that on 
konnam as Aspergillus fumigatus, on avaram as Aspergillus Niger, and that on babool as 
some form of Aspergillus. In some cases certain species of Penicillium were also seen. 
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A Study of Dhawa Sumac Leaves (Anogeissus Latifolia) as a Suitable Tanning 
Material. By P. S. Chowdary, K. A. Joseph and K. Padmanabhan. Tanner, 8, No. 9, 23 
(1954). Anogeissus latifolia is a moderate to large sized deciduous tree bearing local 
names of vellaynaga, chiriman, dindal, dinduga, dhaura, dhau, dhawa and bakli. It is found 
from the outer Himalayan slopes to Central and South India. Its wood is relatively hard 
and dense. It yields dhawa or gum ghati of commerce, while from the leaves a black dye 
is obtained. An extract, containing 43.8 per cent tannin, has been produced from the bark. 
The leaves, however, are the principal source of tannin, and by analysis showed the 
following: 


Origin and Nature Soluble 
of Sample Tannin Nontans Insolubles . Moisture 





Tender leaves 
Cumbum in 
Madure Dist. 32.87 14.21 42.92 10.0 


Middle Aged 
Leaves from 
Mamandur in 
Chittoor Dist. 24.27 14.4 51.33 10.0 


Matured Leaves 
from Cumbum 


in Madura Dist. 15.21 13.2 61.59 10.0 


Tender leaves are about as rich in tannin as wattle, divi divi, and myrobalams. Its pH is 
about the same as wattle, namely 4.4, but it imparts a yellowish color, rather than a pink, to 
the leather. The leaves are readily extractable, about 50 per cent of the tannin being re- 
moved in the first 24 hours. Practical tanning tests with dhawa sumac liquors produced a 
somewhat empty and flat leather whose color did not meet expectations. The degree of 
tannage was good, however, being about about 74. 


The Application Of Coated Abrasives In Leather Tanning. By J. F. McCormack. 
Leather and Shoes, 129, No. 1, 17 (1955). Sandpaper, or other coated abrasive, is actually 
made of thousands of little cutting tools. The original natural minerals used in coated 
abrasives were flint, emery and garnet and are still in use today. However aluminum oxide 
grain has today surpassed all of the above, and employing the electro-coating method has im- 
proved the quality of coatings tremendously. The sandpaper industry is the largest user of 
animal hide glue in the world today. There have been great changes in the development of 
suitable equipment for buffing and snuffing leather in the past twenty years. From the use of 
machines which sanded a path only eight inches wides, equipment is now available that 
takes a whole side of leather in one pass. The author predicts improvements in the future 
design of sanding machines such as the use of soft rubber covered cylinders. In leather 
buffing there are many varing factors which make the job slightly different from one plant 
to another, even though primarily the same type of chemicals, oils and other ingredients 
are used. Examples are, temperatures in drums, penetration of oils or lack of penetration, 
the washing of surfaces after their baths in chemicals, dyes and oils. Scratches can be caused 
by sandpaper but favorable surface conditions of the leather would aid considerably in off- 
setting this possibility. The types of oils and pastes used have quite a bearing on the life 
and cutting qualities of a sandpaper. The author deals with various types of leathers and 
the grit and kind of sandpaper best suited to them. R.B.K. 
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The Influence Of Depilation On Grain Of Leather. By R. Davis. Shoe and Lea. 
Reporter, 277, No. 9, 11 (1955). By proper depilation, keratin and all extraneous matter is 
removed, so that collagen fibers alone remained to be tanned. Up to about 15 years ago 
depliation required from 5 to 7 days in limes sharpened with dimethyl amine, arsenic or 
sodium sulfide. Now it is not unusual to dissolve the hair in a two per cent sodium sulfide 
solution within two hours. In such cases the hides have to be removed before they are 
damaged by the sulfide, washed and subsequently limed. Sodium sulfide is used as an 
additive to lime liquors to hasten their action on the hair and epidermis. It is also an 
ingredient of lime paste or paint where this form of unhairing is in use. Sodium sulfhydrate 
is neutral in acqueous solution and when added to lime liquors it forms but half the caustic 
soda that sodium sulfide does. Consequently it does not raise the pH of the limes. It makes 
possible a more complete separation of the keratin from collagen without damage to the 
latter. Undue swelling is avoided, and a fine, smooth grain is produced, resembling the 
grain of hides limed by the long, mellow liming process. The time is reduced to approxi- 
mately two days and it is possible to save the hair when using the sulfhydrate. With respect 
to goatskins, the amines are favored because of their ability to split the fibers and to produce 
an exceptionally fine grain. Other depilatories and modifications of the aforementioned 
processes are referred to briefly. R.B.K. 


Do Changes In Leather Manufacture Affect Finishing Procedures, By J. Quinn. 
Shoe and Leather Reporter, 277, No. 8, 19 (1955). It is brought out that changes take 
place in tanneries that are beyond any one’s control, even in normal processing. These 
changes alone give the finishing department plenty of trouble. If there are any slight 
changes actually made, such as lighter or heavier buffing or some change in the wet work 
that tend to vary the absorbency of the leather, these facts should be brought to the attention 
of the finishing department. Any deviation from normal procedure may not only affect the 
break of the leather and the surface characteristics, but might well affect the shade enough 
so that whole loads of leather would be off for no apparent reason. It would definitely be 
good business to keep the finisher well informed as to any changes made or contemplated, 
no matter how slight. R.B.K. 


What Are Purposes and Qualities Of Top Finishes Used Today? By W. Cronin, Jr. 
Shoe and Leather Reporter, 277, No. 8 18 (1955). With exceptions, top finishes must be 
watertight without being waterproof, so that the leather can be dressed later in the shoe 
factory. Due to the improvement of raw maerials such as the better refining of waxes, 
gums, shellacs, et cetera. and the introduction of synthetic resins, synthetic waxes, shellacs 
and latices, the finish manufacturers are able to formulate newer and better top finishes. 
Regardless of the standarization of application in many cases, top finishes must be fitted to 
the types of leather being made. Also top finishes will react differently when subjected to 
different types of ironing or plating. Various kinds of leathers are grouped because of ap- 
proximately the same requirements. Baggage, luggage and garment leathers constitute one 
group, upper leather represents another and shoe linings a third group. Necessary qualities of 
top finishes for each leather are cited. R.B.K. 


What Is A Lacquer? By P. Shoer. Shoe and Leather Reporter, 277, No. 8, 14 (1955). 
The author discusses the makeup and application of conventional lacquers based on_nitro- 


cellulose. The use of dyes in lacquers and pigments are mentioned. The hazards of using 
the lacquers, from a standpoint of their being highly inflammable, are brought out and 
certain safety precautions are stressed. Lacquer emulsions are next considered. There are 
two types of lacquer emulsions, which are the water thinned and the solvent thinned types. 
In general, if the lacquer is added to the water, a water thinned emulsion is formed. If 
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this order is reversed a solvent thinned emulsion results. The biggest advantage of lacquer 
emulsions is their safety in the tannery and the safer of the two is the water thinned 
emulsion. One of the good characteristics of a water thinned lacquer emulsion is the 
tendency to stay on the surface of the leather. It is used for clear films that are to remain 
on the surface. For better penetration and a little higher gloss the solvent thinned emulsion 
should first be tried. It can very easily be pigmented and dyes can be added without dif- 
ficulty, making it the best emulsion for aniline work. Storage of the two emulsions present 
no unusual problem aside from the fact that they should be protected from freezing. It is 
better to have a lacquer emulsion of relatively high flash point and in no case should it be 


less than 100 degrees F. R.B.K. 


Study On The Tannin Distribution In Vegetable Tanned Leather. By M. Banerjee 
and S. K. Sarker. Tanner, 9, No. 5, 19 (1954). Three samples of vegetable tanned cow hide 
were taken for microscopical study and chemical analysis. Microscopical studies distinctly 
showed three layers, namely, grain, middle and flesh. Photo-micrographs are included. Grain 
and flesh layers were more deeply colored than the middle layer. Thickness of the dif- 
ferent layers and the results of the chemical analysis are given in tabular form. Analysis 
showed that the per cent of water soluble matter is always lower in the middle layer and 
combined tannin highest. As the tan liquor penetrates the hide, the grain and flesh layers 
filter out a large portion of the coloring mater, with a partial removal of nontans. The liquor 
finally reaching the middle layer is rich in tannin and produces a more fibrous and compact 
layer than either the grain or flesh. It is seen from this investigation, that the distribution 
of tannin is not uniform throughout the layers but is highest in the middle layer. R.B.K. 


Vegetable Tanning Materials In Pakistan. Goran Bark. By S. M. Rahim. Tanner, 
9, No. 7, 23, (1954); No. 8, 13 (1955). Goran bark (veripos roxburghiana) is a species 
of mangrove bark. The various species of mangrove bark are similar except in tannin 
content which will vary from negligible to as high as 40 per cent. A good quantity of 
goran bark is used by the heavy leather industry in India, particularly for the tanning of 
sole leather. The objection to goran is that it gives a dark colored, flat leather having a 
brittle grain, when used alone. Qualities of goran affecting the tannage are, high salt 
content, color and astringency. Marketability of goran will depend on availability, ac- 
cessibility, cost of collection, quality and demand. A blend of 1 part goran, 1 part wattle 
and 1 part myrabalam, on tannin basis, will yield a sole leather of good color. Goran tan- 
nin requirements for use in sole leather being manufactured in Pakistan would take the 
production of a 5 ton a day extract plant. The tannin content of leaves from the goran 
tree is between 10.0 and 12.9 per cent depending on the age of the leaves. The bark may 
contain 37 per cent air dry tannin and the fruit around 6 per cent, while the tannin con- 
tent of the wood is negligible. References are given citing comparison of mangrove with 
quebracho, wattle, chestnut and myrabalam, as to penetration, astringency, combining 
capacity, loss of tannin in tan liquors, color of extracts, brightness and pH. From the data 
given the author concludes that mangrove bark is an exceptionally stable tannin and causes 
almost no loss of tannin in tan liquors. The proportion of firmly combined tannin is very high 
due to its large molecular structure and therefore the yield of leather and firmness are entire- 
ly satisfactory. Three drawbacks of mangrove tannin are given, astringency, objectionable 
color and high salt content. To decrease astringency the tannin may be sulfited, salts 
of weak acids may be added to mellow it or it may be blended with other mellow tanning 
materials in the right proportions. Any of the above treatments would also improve the 
color. While, in actual tanning practice, the high salt content has little effect in cold liquors, 


in hot pit liquors, adjustments in acid content and temperature are necessary, otherwise 
serious loss of weight and natural firmness result. In extracting mangrove bark too high 
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temperatures are to be avoided, the most practical temperature being 50 to 60C°. The 
author gives recommendations as to measures that should be taken by the government to 
expedite production of goran extract. R.B.K. 


Advantages of Using Elastothiomers for Processing Industrial Leathers. By T. A. 
Dickinson. Lea. and Shoes. 127, No 14, 15 (1954). Elastothiomers is a term used to designate 
a group of double decomposition products of various dihalides and alkali polysulfides. The 
best known and most widely used elastomers of the organic polysulfide polymers are the 
Thiokols. Their most desirable properties are excellent solvent resistance, unexcelled gas im- 
permeability, good aging characteristics, resistance to ozone, ability to remain flexible at 
extremely low temperatures, and compatability with other elastomers which lack such quali- 
ties. Leather, impregnated with Thiokol liquid polymers, makes excellent shaft seals, gaskets 
and packings. When such treated leather is used as components of dry cleaning equipment, 
they are unaffected by such solvents as CCl and trichlorethylene. When used as packings 
in pneumatic and hydraulic equipment, the impregnated leathers can prevent leakage at 
operating pressures exceeding 2000 pounds per square inch. Leathers are usually im- 
pregnated with an ethylene dichloride dispersion of the elastothiomers. R.B.K. 


New Developments in Upholstry Leather, By F. O'Flaherty. Shoe and Lea. Reporter, 
276, No. 8, 25 (1954). Within a generation there has been more technological advance- 
ment in the manufacture of upholstry leather than in all the decades which preceeded this 
period. Modern electronic equipment is used for the control of temperature, volume and 
chemical reactions. Quality controls are on a scientific basis and testing is done on a 
sound statistical basis. The internal surfaces of leather, equal to 50,000 times the outer 
surface, are being intensively studied at the University of Cincinnati and the Bureau of 
Standards. It is these internal surfaces which contribute to the comfort which leather 
provides. Research on oils has resulted in new and improved lubricating methods whereby 
each internal surface is lubricated. By means of Hunter Color Difference Meter, the 
upholstry tanner is able to match any color to provide special shades of various colors. New 
finishes have been developed which enhance the leather, but still permit the feel and look 
of leather. Since leather is almost always used under dynamic circumstances in service, 
dynamic test methods have been developed. These include tensile strength, static and dy- 
namic stitch tear, scuff, abrasion and flexing tests. The data illustrating these tests show 
leather to be superior to any other materials. Research and technical developments are 
continuing under the direction of the Technical Committee of the leather industry. 


R.B.K. 


What Qualities Make a Good Finish. By M. Castleman. Shoe and Leather Reporter, 
277, No. 8, 13 (1955). The two aims in finishing leather are to give it beauty or sales 
appeal and a protective coating so it will wear better. The first quality demanded of a 
good leather finish is that it produce a good break on leather. Thorough dispersion of pig- 
ments gives maximum coverage with the least pigmentation. The second quality is leveling, 
which may be influenced by factors such as grain being snuffed unevenly, uneven distribu- 
tion of oil or tanning materials, paste not being evenly removed, or the use of hard water. 
The third quality desired is uniformity with the buyer expecting the finish to have the 
same shade, same tinting strength, the same brightness, the same pH and the same vis- 
cosity. The author gives some typical finish color problems that have caused troubles in 
tanneries and remedies to correct them. A finisher should know what is required of the 
leather and how to make simple test to insure that his leather is up to requirements. 


R.B.K. 
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Resins In Leather Finishes. By R. Shaw. Shoe and Leather Reporter, 277, No. 8, 
16 (1955). Water finishes represent the bulk of the finishes used in most leathers. A wide 
variety of synthetic resins are today available but not all are suitable as components of a 
leather finish. For resin to be usable it is necessary to have a soft material with a great deal 
of stretch in order for the finish to stand up to repeated flexing without cracking. At the 
present time only the acrylics, methacrylics and various synthetic rubbers meet the necessary 
conditions, at least for use in water finishes. To be used in water finishes it is necessary 
to have these synthetic resins in a water dispersion in order to mix with the other com- 
ponents of such finishes. This is accomplished by carrying out the manufacture of the 
resins in a water system, and is known as emulsion polymerization. By proper choice of 
emulsifying agents and proper conditions the resin is obtained, dispersed in water, in a 
very fine form. Methyl acrylate gives the hardest straight acrylic resin. Ethyl acrylate on 
polymerization gives a much softer resin with much more stretch, but also with increased 
tack. This trend continues with the higher alcohols such as propyl, butyl, et cetera. In 
the methacrylics for the same alcohol the resins formed are considerably harder, in fact, it 
is not until the butyl ester is reached that a usable product from a standpoint of softness 
and stretch is obtained. Synthetic rubbers, produced by the polymerization of butadiene, are 
too soft for leather firmness. It is customary to harden and toughen them by copolymerizing 
them with monomers such as styrene and acrylonitrile. The acrylic and methacrylic resins 
when polymerized give completely saturated materials and are therefore very stable and 
permanent, thereby imparting the property of lasting flexibility. Butadiene polymers on the 
other hand are still unsaturated materials which can undergo changes, particularly oxidation, 
with consequent loss of flexibility. The general tendency is for the synthetic rubbers to fill 
somewhat more, the acrylics to penetrate better. In using synthetic resin emulsions in a 


water finish for side leather they are added to the other materials present, such as proteins, 
waxes, pigment dispersion, et cetera and the finish applied in the regular way. While resins 
do not solve all the problems encountered in leather finishing they help, by improved surface 
filling, flexibility, adhesion of the finish, wet rub resistance and making possible application 
of a subsequent lacquer coat with good adhesion. R.B.K. 


Aquatic Life Water Quality Criteria. By the Aquatic Life Advisory Committee of the 
Ohio River Valley Water Sanitation Commission. Sew. and Ind. Wastes, 27, 321 (1955). 
In this first progress report the Committee has outlined the scope and policy of its under- 
taking and discussed the development of water quality criteria in the light of available 
literature. The general approach to the problem is stated as follows: In the setting of 
water quality criteria the committee believes that attention should be given primarily to the 
condition of the stream after it has received the pollutant rather than to the nature of the 
individual effluents which empty into it. After suitable stream conditions have been deter- 
mined, the various effluents can be adjusted to maintain the desired stream quality. The 
problems and difficulties which will be encountered in this type of approach are not 
minimized, but any other will fail to achieve the end sought. Since producing an effluent 
which will not kill fish when acting alone is no guarantee that this material when com- 
bined with others already in the stream will not prove harmful, final condition of the 
stream will be the basis of evaluation. It is realized that much work must be done on each 
local problem to determine the exact amounts of material which can be placed in a stream 
of various levels of water flow before final requirements for individual pollutors can be 
made. To accomplish prompt results, the commmittee believes that minimum requirements 
should be set at a level where the effluent after it enters the river has no acute toxicity to 
fish or measurable deletrious effect on aquatic organisms as measured by bioassay. Because 
the toxicity of most materials varies with the quantity and type of other materials in the waste 
and with the nature of the receiving water. it is considered to be impractical in most cases 
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to set standards in terms of parts per million. The committee therefore recommends that 
water quality criteria be established in terms of bioassay carried on in accordance with 
standard procedures approved by the committee. In regard to dissolved oxygen requirements 
the Committee has recommended that until further research indicates that a reconsideration 
is advisable the minimum permissable oxygen concentration for a well-rounded warm 
water fish population shall be as follows: The dissolved oxygen content of warm-water 
fish habitats shall be not less than 5 p.p.m. during at least 16 hr. of any 24hr. period. It 
may be less than 5 p.p.m. for a period not to exceed 8 hr. within any 24-hr. period, but at 
no time shall the oxygen content be less than 3 p.p.m. To sustain a coarse fish population the 
dissolved oxygen concentration may be less than 5 p.p.m for a peeriod of not more than 
8 hr. out of any 24-hr. period, but at no time shall the concentration be below 2 p.p.m. The 
committee further recommends that dissolved oxygen determinations be made in accordance 
with the procedures specified in the 10th Edition of “Standard Methods”. pH requirements 
have been considered with the following recommendations: 1. That pH be recognized as a 
poor criterion for the expression of toxicity of acids and alkalies in general, and that its use 
be restricted to the control of the addition of highly dissociated inorganic acids and alkalies 
known to be non-toxic within the pH range of 5 to 9. 2. That at no time shall acid be 
added in quantities sufficient to lower the pH below 5, nor alkalies sufficient to raise the 
pH above 9; and that, insofar as possible, pH values be mantained between 6.5 and 8.5 to 
maintain the productivity of the water for aquatic life. 3. That the addition of ammonia (as 
NH; or NH,OH), poorly dissociated inorganic acids, and organic bases and acid shall be 
regulated not in terms of pH, but in terms of their own toxicities as established by bioassay. 
The Committee has also given consideration to the criteria for judging toxicity of wastes 
by bioassay and has made the following recommendations for controlling the disposal of 
toxic wastes: 1. The toxicity of wastes to aquatic life in the receiving water can most 
effectively and reliably be determined by means of bioassays. 2. The biossay methods for the 
evaluation of acute toxicity of industrial wastes to fish described and recommended by 
the Committee on Research, Sub-committee on Toxicity, Section III, Federation of Sewage 
and Industrial Wastes Associations are endorsed. 3. The final concentration of any waste in 
the receiving water should be no greater than the 48-hr. TL™ X 0.1 (that is, the 48-hr. TL™ 
as determined by the bioassay methods recommended multiplied by O.1, the tentative ap- 
plication factor). TL™ is the concentration of the substance or waste in question which 
kills one-half the animals in a specified period of exposure. Other application factors may 
be used in specific cases, but only after thorough investigations justifying their use have 
been made. The Aquatic Life Advisory Committee, in recommending the bioassay method 
as a practical and applicable method for measuring the toxicity of wastes to aquatic or- 
gnisms in waters receiving such wastes, recognizes that there are certain limitations to the 
application of the method which definitely affect interpretation of the results. Consequently, 
the person or persons attempting to apply bioassays to the problem must use considerable 
judgment in organizing each test, such as the selection of test animals, etc. Considerable 
care must be used in the drawing of conclusions to recognize limiting factors in each test. 
Therefore the committee recommends that bioassays be conducted by persons of recognized 
experience and training in this field. This recommendation is made for the sole purpose 
of assuring that the results obtained from bioassay test be of the highest quality and greatest 


reliability. J.F.W. 


The Dyeing of Leather with Anthrasol Dyes. By W. Lassmann. Das Leder, 5, 
(1955). Vat dyes, to which the light-fast indanthrene dyes belong, are water insoluble 
compounds that are changed to a soluble leuco form by reduction in strongly alkaline 
medium. The leuco form usually has a different color. After absorption on cotton or 
artificial silk the insolubility and original color are restored by oxidation. Anthrasol dyes 
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are water soluble sodium salts of sulfuric acid esters of reduced vat dyes. With these the 
leather can be dyed in a neutral or weakly acid solution instead of a strongly alkaline 
solution. They are made by reducing a vat dye in pyridine with iron to the leuco compound, 
and then esterifying with chlorosulfonic acid and neutralizing to form the sodium salt. 
Leather is dyed by treating it with the anthrasol dye in neutral or weakly acid solution, 
after which it is transferred to a second vat for saponification and oxidation. Unfixed 
dye is scrubbed out at 60°C. Saponification may be by one of the three following 
methods: (1) Sodium nitrite process. The leather is treated with anthrasol dye solution 
containing sodium nitrite, then with sulfuric acid. The acid saponifies the ester to the 
free leuco compound and also liberates nitrous acid, which readily changes to oxidizing 
nitric acid. The leuco dyes are sensitive to light, so the saponification and oxidation must 
be done rapidly. The leuco dyes are all di-esters, except anthrasol blue IBC which is a 
tetra-ester. On saponification the color changes from yellow to red, to blue as the tetra-ester 
is changed first to di-ester, then to leuco compound. The oxidized compound is also blue. 
This dye contains 2 imino groups. Overoxidation may result in the removal of the 2 imino 
hydrogen atoms and production of a yellowish color, but overoxidation can be prevented by 
addition of urea. (2) Potassium dichromate process. After saponification and oxidation with 
sulfuric acid and dichromate, the residual dichromate color can be removed by a short treat- 
ment of the leather with formic acid and bisulfite solution. (3) Aluminum chlorate process. 
The leather is treated with the dye solution containing tartaric acid and aluminum chlorate, 
after which it is irradiated with a strong arc lamp. Anthrasol dyes are characterized by fast- 
ness not equaled by other dyes. Because they are water insoluble they do not bleed, and have 
good stability to washing and to sweat. Their pigment-like character results in good cover- 
ing and uniform appearance, although chrome spots or blemishes are, of course, not con- 
cealed. Tests showed, that the oxidation of the dye on the leather did not weaken the leather 
at all, Examples are given of dyeing various leathers. To dye glove leather, brush the dye 
solution containing sodium nitrite and urea onto the leather, then either pour 3 percent 
sulfuric acid at 60°C. over the leather, or paddle the leather for 15 minutes in cold 3 percent 
acid. Repeat as necessary to give the desired shade, then neutralize with sodium or am- 
monium bicarbonate. Remove unfixed dye by treating in a vat for 45 minutes with Hostapon 
TS at 60°C. Fatliquor in another vat. Dye on the flesh side is only on the surface and can 
be removed easily by shaving the dry leather. 1.D.C. 


Studies on Suede Dyeing. I. By K. Eitel. Das Leder, 5, 290 (1954). The suede 
leather user requires; (1) a brilliant shade, (2) uniformity of lots and of skins within lots, 
(3) complete penetration of dye, (4) good cutting value, and (5) good fastness to rubbing. 
The effect of chrome content on take-up of dye was investigated in a practical test in which 
4-5% of chromium oxide (dry leather basis) was introduced in a pretannage, then this was 
increased to the following series by a dry tannage with a 50% basic, cationic liquor: 6.3%, 
7.7%, 9.9%, 11.7% and 14.3% chromic oxide. The maximum take-up of direct black dye 
(amount of dye used, 15%) was found with 8% chromium oxide; more than8% oxide in 
the leather resulted in weak shades and poor bath exhaustion. The best time to achieve 
brilliance and proper tone is during application of the final finish coat. Brilliance also 
can be increased by use of the minimum amount of ammonia and maximum practicable 
temperature in the dye bath. Good cutting value is obtained by use of good raw stock; a 
short soak with a bactericide and a wetting agent; a short, sharp lime with no salt or 
calcium chloride; a longer bate than usual; and a high chrome content. A desirable, thick, 
short nap is obtained by a high temperature during the second tannage and by low tension 
during tacking. LD.C. 
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Commission reports of the VGCT. Das Leder, 5, 297 (1954). The commission for the 
quantitative analysis of vegetable tanning materials reported (W. Grassmann) that (1) 
a comparison would be made of the Koch and ALCA extractors after some modification of 
the latter; (2) revision of the filter method was planned and that (3) a comparative test 
of 4 prechromed hide powders for the filter method had been made with results shown in 
the following table (all values have been rounded to 1 decimal) : 


Hide powder Lab.* Mois- Blank Ash pH Nontannin 








ture test Wattle Quebracho Chestnut 
mg. %o % % % 
F 15.5 3.9 1.1 5.3 18.2 8.0 16.6 
Darmstadt R 16.6 5.4 0.9 5.4 16.1 7.0 13.7 
Lot 70 D 12.7 8.6 1.0 5.1 16.6 5.6 15.6 
I 13.2 3.4 1.1 4.9 15.8 5.7 13.5 
F 8.3 8.0 1.0 5.7 18.5 8.3 17.2 
Freiberg R 9.4 8.4 0.9 5.6 16.5 7.6 14.1 
Lot 144 D 9.7 8.6 1.0 5.2 16.0 6.8 15.5 
I 8.8 5.2 1.0 4.7 16.2 6.3 13.9 
F 11.6 3.7 0.6 5.4 178 7.9 17.3 
Vienna R 12.3 2.4 0.5 5.5 15.1 5.9 13.9 
D 12.3 3.6 0.6 5.1 15.5 5.4 15.1 
I 12.0 1.2 0.6 4.8 15.3 5.4 13.5 
F 13.5 3.6 0.6 5.3 17.2 6.6 16.4 
French R 14.2 1.6 0.5 5.5 14.9 5.7 13.0 
EFT6 D 14.5 2.7 0.6 5.0 15.4 4.9 14.0 
I 13.8 1.4 0.6 5.0 14.9 5.1 12.6 


* F Freiberg laboratory; R Regensburg laboratory; D Darmstadt laboratory; I average 
results from 4 Italian laboratories. 

Progress reports were also made on Leather testing, Fats and Leather dyeing. A compara- 
tive test is to be made with several leather abrasion machines. LDL. 


Trip Reports on the Leather and Shoe Industries in the U.S.A, Some Differ- 
ences between American and European Leather Technology and Reasons Therefore. 
By G. Mauthe. Impressions on a Trip to the American Leather Industry in February, 
March, and April 1954. By G. Otto. Tannery Machines in the U. S. A. By A. Brill. 
Das Leder, 5, 265 (1954). Reports at the annual VGCT meeting. LD.C. 


Chrome Salts of Higher Fatty Acids. By A. Kiintzel and O. Mischitz. Das Leder, 5, 
285 (1954). Previous work on chrome soaps has been on soaps of the lower fatty acids, and 
was limited to the bad effects of these soaps on the leather properties, such as dyeing, oiling, 
or spue formation. In the present work, chrome soaps were made of the fatty acids con- 
taining up to 18 carbon atoms. The sodium salt of the acid was added to a chromium 
chloride solution containing 1.2 grams of chromium per litter. The molar ratio of acid 
to chromium varied from 0.2 to 8. Based on behavior of the soaps, the acids were divided 
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into 4 groups. Group 1: formic, acetic propionic acids. On adding the fatty acid salt to the 
chrome solution there was first a buffering action and a change in color from blue to bright 
green. This was followed by a secondary reaction during which, in step 1, the color changed 
to blue-violet, then, in step 2, to green -violet. (these color changes were caused by forma- 
tion of complexes of chromium and carboxylic acid residues; see this Jour. 49, 118). These 
compounds could not be separated out by shaking with ether. Group 2: butyric, valeric acids. 
With up to 3 mols of butyric acid and 2 mols of valeric acid, water soluble complexes were 
formed that behaved on aging like those of group 1. With greater proportions of acid, dark 
violet, amorphous, flocculent precipitates were formed. The water soluble compounds 
could be partially shaken out with ether and precipitated from the ether solution with alcohol. 
As a rule the precipitates (with more than 3 mols of butyric or 2 mols of valeric acid) were 
not soluble in organic solvents. Group 3: caproic, caprylic, capric acids. On mixing solutions 
of chromium chloride and the sodium salts of these fatty acids there was immediate turbidity 
and separation of violet oily drops that clung to the walls of the vessel and also formed a 
layer on the bottom of the solution. The slution changed from green to blue, but did not later 
turn green as was the case for group 2 solutions. With more than 8 mols of caprylate or 4 
of caprate, bright violet emulsions formed that were stable for months. Group ¢: lauric, 
myristic. palmitic, stearic acids. On mixing the solutions, voluminous, flocculent, not sticky 
precipitates formed at once. Bechause of the volume of the precipitate a maximum of 1.5 
mols of acid per chromium atom was used. Except for lauric, which was colored at the start, 
the precipitates were white and changed to violet on aging. The fresh precipitates were 
soluble in ether and alcohol. After aging the precipitates were soluble in ether but pre- 
cipitated from this solution on addition of alcohol. Chromium stearate under the trade 
name Quilon is marked as a water-proofing agent for leather (see R. K. Iler, Ind. Eng. 
Chem. 46, 766 (1954). The condtions necessary for formation of water soluble chromium 
stearate were found from experiments with chromium chloride in methyl alcohol brought to 
different basicities with alcohol sodium hydroxide. Chromium sulfate could not be used, 
because it could not be made basic enough. Also sodium stearate could not be used, be- 
cause it would not give the required basicity. The following table shows the molar relations 
of stearic acid and chrome and the basicities required for water stable soaps: 


mols of stearic acid per chromium atom 








Basicity 0.5 0.33 0.25 
20% 0 0 0 
40% 0 30 min. 6-8 hours 
60% 0 1 hour 1 week 


The figures in the table above give the length of time during which the solutions remained 
clear after mixing the sodium stearate complex with water. 

To form water stable compounds, the basic, alcoholic, chromium chloride solution and the 
stearic acid must be heated under a reflux condenser for some time. I.D.C. 


The Numerical Evaluation and Properties of Vegetable Tanning Liquors. 
By D. Burton. Das Leder, 5, 261 (1954). An address at the annual VGCT meeting in 
Hamburg, reviewing methods for determining acidity, salt content, and astringency of tan 
liquors. (see Burton and Bickley this Jour. 50,55). Data are summarized in the following 
table: The ratio of salts of weak acids to total acidity (column F) does not measure 
astringency but, in general, this ratio is less than 1 for pyrogallol type tannins and greater 
than 1 for catechol type tannins.. 
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A B Cc 





pH acidity 
20° Bk. 


F 
Tanning material Initial Total 7. 
Cc 





Sonali bark, IX 5.68 9 52.3 

Babul bark, 1X 5.30 19 4.3 12.3 

Avaram bark, 1X 5.26 23 ; 4.2 10.4 

Gambier, sX 4.38 52 d 4.6 4.17 
Mimosa. sX 4.56 22 15.0 3.00 
Quebracho, sX 4.74 17 : 19.8 3.00 
Goran bark, 1X 4.34 48 13.3 1.60 
Mangrove bark, 1X 4.12 34 50 20.0 1.47 
Oak bark, 1X 3.88 132 160 6.2 1.21 
Valonia. 1X 3.80 165 142 7.0 0.86 
Sumac, 1X 4.30 235 27 1.57 
Divi-divi, 1X 3.40 217 100 10.0 0.46 
Myrobalans, 1X 3.43 291 9.3 0.37 
Chestnut wood, sX 2.88 184 22 45.4 0.12 


IX=liquid extract; sX=solid extract; c=catechol type tannin; p=pyrogallol type; m= 
mixture of ¢ and p. I.D.C. 
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NOPCOLENES GIVE You * 


In the long history of steady improvement of tan- 
ning fatliquors, 1940 is an important date. Up to that 
time, chemical research, with Nopco well in the van, 
had made many improvements in emulsifiers—from 
the alkalines to the “mayonnaise” type to the sulfo- 
nated oils. It was then found that all of these were 
“one-sided” electrically; ie., they all had negative 
charges, termed anionic. Since 1940, with the addi- 
tion of both cationic (positive) and nonionic (neu- 
tral) emulsifiers, the rate of improvements in fat- 
liquors and the ability to control both surface lubri- 





SURFACE CONTROLLED 
\ LUBRICATION PENETRATION § / 


Cee eens ane cae cane ou aes am eee aoe ee a oe 


I iD ) 
aera reper Wt eo 





cation and penetration on every variety of both 
chrome tanned and vegetable tanned leather have 
been enormously accelerated. 


Today it is possible to balance the cationic and 
anionic charges to yield fatliquors with (1) low mois- 
ture content for economy, (2) the highest percentage 
of neutral oil for lubricating and fulling, and (3) con- 
trolled penetration. 


As you would expect, Nopco, whose very earliest 
research was in fatliquors, continues to put all this 
new knowledge to work for you in producing ever 
finer, more sensitively controlled Nopcolenes.® 


Write today for your FREE copy of the Nopcolene 
booklet, containing up-to-the-minute data and tan- 
nery-tested formulas for use with various leathers. 


Nopco Chemical Co.,324 Bark St., Harrison, N. J. 


PLANTS: Harrison, N. J. 
Cedartown, Ga. + Richmond, Calif. 
London, Ont. Canada 














BIOBATE 
<> Biobate is a highly standardized bating 3 


compound of extreme stability. 


® Biobate provides controlled, effective enzyme action 
during bating for all types of leather. 


® Biobateis adaptable to all bating conditions 
and procedures. 


SEBACOL | STEROZOL 


eo for dependable unhairing eee reliable germicide 


Sebacol produces clean, Sterozol inhibits bacterial 
uniform quality leather under action and mold growth on raw 
varied beamhouse practices. stock and leather in process. 


WALLERSTEIN COMPANY, INC, + 180 MADISON AVENUE, NEW YORK 16,N. Y. 





XXV 











VINISUIA LSAM ‘NOLSITYVHO HLNOS 


NOMLWHOddOD NOWINGIY WhlaVa 


Ag G3YNLOVINNVAN 








‘Buisn 210J2q paajossip-2id aq jou p2au sayey 2saq} 
asnedeq S2xey NIH YALVM Mo qm paseayd Ayyead 
-S2 238 SYUAUILLOVANNWW YAH.LVAT ‘sie32u Aavay 
12430 pue NOU] Jo 22uasqe ue Huyjouap ‘uonnjos FAA 
LNAWIGHS MOTIXA ATVd ® 094! 2470ssip soxey nO 


SIMW1d AGIHdTNS WHIGOS 


















porneO G YT 6 H extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, NV. Y. 


| TANNERY OILS 
Ua AND FAT LIQUORS 
a FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


STRONGER, 
BETTER-LOOKING LEATHER... 


. . - In shorter processing time! Leather chemists tell us 
they achieve this result consistently with Sun’s Leather- 
Processing Oils. Reason: these oils mix easily, work fast, 
lubricate fibers uniformly. There’s no surface scum; so 
rapid, thorough tanning produces light, even-colored leathers 
—superior in quality, temper and tensile strength. For full 
details, call your nearest Sun Office . . . or write to Sun Oil 
Company, Philadelphia 3, Pa. In Canada: Sun Oil Company 
Ltd., Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY ™oUNocd 


PHILA. 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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BELL-MINE LIME 


Year-round Uniformity 


Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 





THE OHIO LEATHER CO. 


Quality Calf Leather 
LUXOR - BLACK JETTA 

| KAFFORITE - KOZY - JILL JETTA 

| EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON * NEW YORK °* ST. LOUIS * CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. * Tannery at Racine, Wisconsin 
92 South St., Boston, Mass., Day Gormley Leather Co. 29 W. 36th St., New York City, Eugene Williams 











MORITE BRAND 
Sulphonated and Compounded 
OILS | 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


The Original Dry Color 


pail for Splits and Suede 


(also in paste form) 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 
Dry Colors + + Finishes 


borax 


Pal - 
boric acid 


HHCY IY. ¥ aD 


NEW YORK 


e LOS ANGELES e CLEVELAND e CHICAGO 


MANUFACTURERS F FAMOUS "20 MULE TEAM" PACKAGE PRODUCTS 





REILLY- 
WHITEMAN- 
WALTON CO. 


ESTABLISHED 1883 
Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 
Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK TO BUSINESS! 


Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 
Reporter’s TANNERY BUYER. 


SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON I1!, MASS. 
Offices in: + CHICAGO a CINCINNATI . WASHINGTON 
NEW YORK * MILWAUKEE w ST. LOUIS e LONDON, ENG. 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 


Garden State Tanning Ine. “The Extension of Knowledge ts 


. by the Investigation of Matter”. 
Pine Grove, Pa. : 


This space dedicated to 
Tanners’ Council Research Laboratory 


Upholstery Leather by a Friend 


Manafacturers of 


New York Office 330 Fifth Avenue 


KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


PSA 5 (Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 


service 
ARTHUR C. TRASK CO. 
TELEPHONE 4103 So. LaSalle St., Chicago 9 
BOulevard 8-2030 CABLE: Actrosk TELETYPE: CG1478 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 
paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 
. does the outstanding job in editorial service. 
. - has twice the paid circulation and considerably more readership. 
. carries more than double in advertising volume. 
. does not sell advertising on its front cover. 
. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 

LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 


us today. 


SINKS 
ET 








“Finitahes 
for all types of ge. 
i ila 


NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 


HOWES LEATHER CO. INC. BONA ALLEN INC. 


SOLE LEATHER . 
Buford, Georgia 
‘ TANNERS SINCE 1873 


Tanners Cut Sole Division ‘ 


Finest English Rein 


* 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO. CHICAGO, ILL. 
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GET BETTER LEATHERS 
THROUGH 
BETTER NEUTRALIZATION 





GET BETTER 
NEUTRALIZATION WITH 


0 ANZA AMMONIUM 
BICARBONATE 

REASONS WHY YOU SHOULD USE 

SOLVAY AMMONIUM BICARBONATE 


7 FASTER, SAFER, BETTER PENETRATION —Penetrates the leather 
uniformly throughout the thickness of the hide—the inner area 
as well as the surface. 









LOW pH—A 1% solution has a pH of only 7.8. 
HIGH NEUTRALIZING VALUE—Greater than borax or sodium bicarbonate. 


BETTER DYEING CHARACTERISTICS— More 
uniform finishes. 





IMPROVED GRAIN— More attractive leathers. 


Nn WN 


Other Solvay Products 
for Tanners 


UPGRADED LEATHERS—Higher quality, 
finer finishes. 


© CLEANSING SODA XX 
7 


SEND FOR TEST SAMPLES of Solvay Ammonium Bicar- SNOWFLAKE* 


bonate which are available without cost* or obli- CRYSTALS 


gation! For further information and samples, ‘tli eantiiaeetomertr ce tern 
write or phone the nearest Solvay office. Gale D> - Secutiin® Srectate 
‘ . Calcium Chloride 
*In Western Hemisphere countries | , Sodium Bicarbonate 
mmonium Bicarbonate 
| Cleaning Compounds 
| Caustic Potash . Sodium Nitrite 
Ammonium Chloride . Chlorine 
| Caustic Soda - Chloroform 
| Monochlorobenzene 


SOLVAY PROCESS DIVISION 


lied ALLIED CHEMICAL & DYE CORPORATION 


i oad: Para-dichlorobenzene 
hemical 61 Broadway, New York 6, N. Y. Ortho-dichlorobenzene 
Methyl 
BRANCH SALES OFFICES:———_____ Metin Chierian”” 
Boston + Charlotte » Chicago + Cincinnati + Cleveland + Detroit « Houston Carbon Tetrachloride 
New Orleans + New York + Philadelphia - Pittsburgh - St. Louis - Syracuse a 


cet sinh i a enc enc van can: ih eae er se nl 
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LEATHER and 
TANNING 
MATERIALS 


CONSULTING « TESTING ¢ RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


VELVETEEN BLACK 


A BRIGHT, DEEP BLUE-BLACK NON-INFLAMMABLE 
FINISH, FOR PLATING OR GLAZING. 





USE ON FULL GRAIN OR CORRECTED LEATHERS. 


EVEN SPREADING - EXCELLENT COVERAGE 
GOOD TIGHTNESS TO WET RUBBING 


SAMPLE ON REQUEST 


Manufacturers 
of a complete line 


Established 1900 
of specialties for 


Apex Chemical Co., Inc. an aneroei 


225 West 34th St., New York 1, N. Y. 





UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
UNION TANNERS SUGAR LIQUID, CHiPPED, BILLETS 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices. COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 


COMPOUNDS 


TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -:- BUFFALO, N. Y. 


THE TANNERS’ COUNCIL RESEARCH 
RESEARCH LABORATORY 


has Two functions 
University of Cincinnati 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
We serve the Tanning and Leather Industry RESEARCH LABORATORY 


through a broad program of Research. UNIVERSITY OF CINCINNATI 


0G 





RICH RUSSET 


—the latest shade for suedes 


Du Pont Dyes 
give suede leathers full, bloomy undertones 


The suede leather in these supple new shoes has been 
dyed a shade of russet with full, bloomy undertones 
and a soft, plushy look. 


It was dyed with a level-dyeing, uniform combina- 
tion of Du Pont dyes—dyes which produce full pene- 
tration and good fixation. Result: these high-style 
suede pumps, with the rich look and top color per- 
formance that will give them outstanding sales 


appeal all season long. 


For dyeing any type leather, use Du Pont dyes. . . 
they stay true to shade, are compatible with syntans. 
And for any dyeing problem you may have, just 
write for technical advice to: E. I. du Pont de 
Nemours & Co. (Inc.), Dyes and Chemicals Division, 
Wilmington 98, Delaware. 


Du Pont dyes recommended 

for russet shades: 

Du Pont Chromate Brown EBN 
Pontachrome Brown G 

Pontacyl Fast Red AD Extra Conc. 
Pontacyl Blue-Black SX 
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BETTER THINGS FOR BETTER LIVING 
+.» THROUGH CHEMISTRY 





KOREON 


Mutual’s Prepared 
One-Bath Chrome Tan 


Potassium Bichromate 
Sodium Bichromate 


MUTUAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
99 PARK AVENUE - NEW YORK 16, N. Y. 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 
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ITALIAN 


CHESTNUT EXTRACT 


Solid — Powder — Spray Dried 


also 
MELLOWED CHESTNUT 
Highly Soluble — Weight Giving — Good Color 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 
Mellowed 
Solid Powder 
TANNIN ‘ 65.95 
NON-TANNIN 
INSOLUBLES 


STAINLESS SUMAC CRYSTALS 


(MC 


HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD’S LEADING EXTRACT CHEMISTS 
SOLE AGENTS 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


Ordinary Clarified 
SO ik oe ee es 64.34 
NON-TANNIN . . . . . 16.03 17.14 
eee gS le 1.70 0.72 
WATER Sr eat ee Te ge 17.80 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 
yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
McArthur Chemical Co., Lid., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 
ENGLISH REPRESENTATIVES: 
Rey Wilson, Dickson, Lid., 7-8 Railway Approach, London, S. E. 1 





